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Sect ion  5 
TABULAR TRAJECTORY DATA FOR DImCT TRAJECTORIES TO URANUS AND NEPTUNE 

In t roduct ion  

The t r a j e c t o r y  da ta  a r e  presented chronological ly  and a r e  organized by holding 

the  a r r i v a l  da t e  constant  while varying the  Earth departure  da te  i n  increments 

of 10 days. Upon completion of the  spec i f i ed  range of Earth departure  da tes ,  

t he  a r r i v a l  da te  i s  incremented and the  range of departure  da tes  is  repeated. 

For long t r i p  times, where the  v a r i a t i o n  of the  t r a j e c t o r y  parameters i s  r e l a -  

t i v e l y  small ,  t he  s i z e  of t he  increment of the  a r r i v a l  da t e  is increased. The 

range of departure  and a r r i v a l  da tes  and t h e i r  corresponding increments a r e  

given i n  Table 5-1 f o r  each launch opportunity.  

t i o n  of these  da t e s  is t h a t  they encompass the  region i n  which the  Earth depar- 

t u r e  hyperbolic excess speed i s  l e s s  than o r  equal t o  0.65 EMOS. 

The c r i t e r i o n  f o r  the  se lec-  

There a r e  two l i n e s  of p r i n t  f o r  each t r a j e c t o r y  (depar ture-da te /a r r iva l  da te  

pa i r ) .  

t u r e  and a r r i v a l .  The next 18 columns of the  f i r s t  l i n e  can be divided i n t o  

th ree  groups: s i x  columns of da ta  r e l a t ed  t o  departure ,  s i x  columns per t inent  

t o  the  h e l i o c e n t r i c  phase of t he  mission, and s i x  columns r e l a t ed  t o  a r r i v a l  

a t  the  t a r g e t  planet .  The second l i n e  of p r i n t  contains ,  respec t ive ly ,  the  

AV requirements f o r  departure  and a r r i v a l ,  t h e  t o t a l  A V  requirement, the 

I n  the  f i r s t  l i n e  the  t w o  l e f t  most columns conta in  the  da tes  of depar- 

h e l i o c e n t r i c  t r a n s f e r  t r a j e c t o r y  type, and four parameters def in ing  condi t ions 

a t  a r r i v a l .  The value computed f o r  the  a r r i v a l  A V  is f o r  en t ry  i n t o  a c i rcu-  

l a r  o r b i t .  The rad ius  se l ec t ed  f o r  t h i s  o r b i t ,  while necessar i ly  somewhat 

a r b i t r a r y ,  i s  r ep resen ta t ive  of the  broad range of o r b i t  r a d i i  which tend t o  

minimize the  a r r i v a l  A V  f o r  the  range of excess speeds between 0.1 and 0.8 

EMOS. The value se lec ted  f o r  Uranus and Neptune i s  3 plane t  r a d i i .  S ign i f i -  

can t  reduct ions i n  the  computed AV can be r ea l i zed  by assuming en t ry  i n t o  an 

e l l i p t i c a l  o r b i t  having a pe r i aps i s  rad ius  equal t o  the  se lec ted  c i r c u l a r - o r b i t  

radius .  

2-8 i n  Sec t ion  2. 

The magnitude of t he  reduct ion can be determined from Figures 2-6 and 
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TABLE 5-1  

RANGES OF DEPARTURE DATE AND ARRIVAL DATE 

1976 Uranus 

1977 Uranus 

1978 Uranus 

1979 Uranus 

1980 Uranus 

1982 Uranus 

1983 Uranus 

1984 Uranus 

1985 Uranus 

1986 Uranus 

1976 Neptune 

1977 Neptune 

1978 Neptune 

1980 Neptune 

1981 Neptune 

1982 Neptune 

1983 Neptune 

1984 Neptune 

1985 Neptune 

1986 Neptune 

Earth Departure 
Date 

43070 - 43210 
43090 - 43200 

43440 - 43580 
43460 - 43570 

43810 - 43950 
43830 - 43940 

44180 - 44320 
44200 - 44310 

44550 - 44690 
44570 - 44680 

44920 - 45060 
44940 - 45050 

45290 - 45430 
45310 - 45420 

45660 - 45800 
45680 - 45790 

46030 - 46170 
46050 - 46160 

46400 - 46540 
46420 - 46530 

43110 - 43240 
43120 - 43240 

43480 - 43610 
43490 - 43610 

43850 - 43980 
43860 - 43980 

44220 - 44350 
44230 - 44350 

44580 - 44710 
44590 - 44710 

44950 - 45080 
44960 - 45080 

45320 - 45450 
45330 - 45450 

45690 - 45820 
45700 - 45820 

46050 - 46180 
L6060 - 46180 
46420 - 46550 
46430 - 46550 

Arrival Date 

44300 - 47800 
48000 - 48600 

44670 - 48170 
48370 - 48970 

45040 - 48540 
48740 - 49340 

45410 - 48910 
49110 - 49710 

45780 - 49280 
49480 - 50080 

46150 - 49650 
49850 - 50450 

46520 - 50020 
50220 - 50820 

46890 - 50390 
50590 - 51190 

47260 - 50760 
50960 - 51460 

47630 - 51130 
51330 - 51930 

45000 - 52000 
52400 - 53600 

45370 - 52370 
52770 - 53970 

45740 - 52740 
53140 - 54340 

46110 - 53110 
53510 - 54710 

46470 - 53470 
53870 - 55070 

46840 - 53840 
54240 - 55440 

47210 - 54210 
54610 - 55810 

47580 - 54580 
54980 - 56180 

47940 - 54940 
55340 - 56540 
48310 - 55310 
55710 - 56910 

Arrival Date 
Increment 

100 
200 

100 
200 

100 
200 

100 
200 

100 
2 00 

100 
2 00 

100 
200 

100 
200 

100 
200 

100 
200 

200 
400 

2 00 
4 00 

2 00 
400 

200 
400 

200 
400 

200 
400 

200 
400 

200 
400 

200 
400 
200 
400 
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A l l  da ta  i n  t h i s  handbook a r e  f o r  posigrade $raj .ector ies  having t r a n s f e r  angles 

of less than 360 degrees. I n  order  t o  reduce the  volume of the  handbook those 

t r a j e c t o r i e s  f o r  which the  Earth departure  excess speed exceeds 0.65 EMOS a r e  

not  l i s t e d  even though such t r a j e c t o r i e s  may occur i n  the  region of da t e s  given 

i n  Table 5-1. 

Below a r e  l i s t e d  the  symbols used i n  the  format and the  d e f i n i t i o n  of each. 

Symbol 

DEPART 

ARRIVE 

SPEED 

R A  

DECL 

I 1  

v 1  
PSI 1 

ECCEN 

SMA 

THETI 

THET2 

PERIH 

APHEL 

I 2  

v 2  

Def in i t ion  

Ju l ian  da te  (minus 2400000) a t  Earth depar ture  

Ju l i an  da t e  (minus 2400000) a t  t a r g e t  p l ane t  a r r i v a l  

Hyperbolic excess speed a t  Earth departure  (EMOS) 

Right ascension of hyperbolic excess ve loc i ty  vec tor  a t  Earth depar- 
t u re ,  measured along the  equator eastward from the  verna l  equinox 
(degrees) 

Decl inat ion of the  hyperbolic excess ve loc i ty  vector  a t  Earth depar- 
t u re ,  measured pos i t i ve ly  northward and negat ively southward from 
the  equator (degrees) 

I n c l i n a t i o n  of the  t r a n s f e r  o r b i t  to  the  e c l i p t i c .  The angle is 
p o s i t i v e  i f  the  h e l i o c e n t r i c  ve loc i ty  vec tor  of the  t r a n s f e r  t r a -  
j ec to ry  is  d i rec ted  above the  e c l i p t i c ;  the  angle i s  negat ive i f  
the  ve loc i ty  vector  is d i rec ted  below the  e c l i p t i c  (degrees) 

Hel iocent r ic  speed of departure  (EMOS) 

Hel iocent r ic  angle  of departure ,  measured counter-clockwise from 
the  outward-directed h e l i o c e n t r i c  rad ius  vec tor  t o  the departure  
ve loc i ty  vec tor  i n  the  t r a n s f e r  plane (degrees) 

Eccen t r i c i ty  of the  t r a n s f e r  o r b i t  

Semimajor a x i s  of t he  t r a n s f e r  o r b i t  (AU) 

True anomaly i n  the  t r a n s f e r  o r b i t  a t  departure ,  reduced t o  
0 < 8 2 360 (degrees) 

True anomaly i n  the  t r a n s f e r  o r b i t  a t  a r r i v a l ,  THET2 minus THETl 
equals the  h e l i o c e n t r i c  t r a n s f e r  angle  (degrees) 

Per ihe l ion  d is tance  of the  t r a n s f e r  o r b i t .  I f  the  vehic le  does not 
t r a n s i t  per ihe l ion ,  the  value i s  followed by a "D" (AU) 

Aphelion d is tance  of the t r a n s f e r  o r b i t .  I f  the  vehic le  does not 
t r a n s i t  aphelion, t he  value i s  followed by an "A"; f o r  values of 
ECCEN 21.0, the  charac te rs  "UA" ( fo r  Not Applicable) a r e  pr in ted  

I n c l i n a t i o n  of the  t r a n s f e r  o r b i t  t o  the  a r r i v a l  p l ane t ' s  o r b i t .  
The angle is p o s i t i v e  i f  t he  he l iocen t r i c  ve loc i ty  vector  of the  
t r a n s f e r  t r a j e c t o r y  is d i rec ted  above the  t a r g e t  p l a n e t ' s  o r b i t  
plane a t  a r r i v a l ;  the  angle  i s  negat ive i f  the  ve loc i ty  vector  is  
d i r ec t ed  below the  t a r g e t  p l ane t ' s  o r b i t  plane (degrees) 
Hel iocent r ic  speed of a r r i v a l  (EMOS) 

( A m  
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PSI 2 

R A  

DECL 

SPEED 

DV1 

DV2 

DVT 

LEG 

CDIST 

RAS 

DECLS 

LAMDA 

He l iocen t r i c  angle  of a r r i v a l ,  measured clockwise from the  inward- 
d i r ec t ed  h e l i o c e n t r i c  rad ius  vec tor  t o  the  a r r i v a l  ve loc i ty  vec tor  
i n  the  t r a n s f e r  plane (EMOS) 

Right ascension of t he  hyperbol ic  excess v e l o c i t y  vec tor  a t  a r r i v a l ,  
measured along the  l o c a l  p lane tary  equator eastward from the  "vernal 
equinox." 
which the  hyperbol ic  excess vec tor  (asymptote) would emerge from 
the  p l ane t ' s  c e l e s t i a l  sphere (degrees) 

Decl inat ion of the  hyperbol ic  excess ve loc i ty  vector  a t  a r r i v a l ;  
t h i s  is  the  dec l ina t ion  a t  which the  excess ve loc i ty  vec tor  would 
emerge from the  p l ane t ' s  c e l e s t i a l  sphere (degrees) 

Hyperbolic excess speed a t  a r r i v a l  (EMOS) 

Impulsive v e l o c i t y  (AV) necessary t o  a t t a i n  the  required excess 
speed a t  Earth departure .  Departure i s  from a c i r c u l a r  o r b i t  of 
185 km a l t i t u d e  (km/sec) 

Impulsive ve loc i ty  (AV) necessary t o  en te r  a c i r c u l a r  o r b i t  a t  the  
a r r i v a l  p lane t  (km/sec). The o r b i t  rad ius  is: 

Note t h a t  t h i s  i s  the  r i g h t  ascension of the  pos i t i on  a t  

70569 km (3  r a d i i )  a t  Uranus 
66936 km (3  r a d i i )  a t  Neptune 

Tota l  AV; DV1 f DV2 (km/sec) 

Hel iocent r ic  t r a n s f e r  angle. ONE i f  t r a n s f e r  an l e  i s  l e s s  than 
180°, 
Communication dis tance.  Distance between Earth and t a r g e t  p lane t  
a t  da t e  of a r r i v a l  (AU) 

Right ascension of the  subsolar  po in t  a t  the  t a r g e t  p lane t ,  measured 
along the  l o c a l  planetary equator eastward from the  "vernal equinox" 
(degrees ) 

6 TWO i f  t r a n s f e r  angle  i s  g rea t e r  than 180 . 

Declinat ion of the  subsolar  po in t  a t  the  t a r g e t  p lane t ,  measured 
pos i t i ve ly  northward and negat ively southward from the  p l a n e t ' s  
equator (degrees) 

Approach i l lumina t ion  angle. It i s  the  angle  between the t a r g e t  
p l ane t ' s  h e l i o c e n t r i c  rad ius  vector  and t h e  incoming hyperbolic 
excess ve loc i ty  vec tor ,  A l i g h t s i d e  approach d i rec ted  through the  
subsolar  po in t  i s  defined as 0' (degrees) 

4 
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FOR THE YEARS 1976 - 1986 
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1976 
EARTH-URANUS 

OEPART ARRIVE SPEEO R A OECC I 1 V 1 PSI 1 ECCEN SMA THE71 THE12 PERIW APWEC 

I OVI ov2 OYT LEG coisr R A S  OECLS LAWOA 

ARRIVIL OAT€ = 2444300.0 

43140.0 44300.0 0.648 206.7 -9.9 0.41 1.634 98.9 1.613 -1.574 345.7 482.5 0.964 NA 
14.42 19.60 34.02 ONE 18.441 342.1 65.0 10.0 

43150.0 44300.0 0.623 202.2 -8.3 0.35 1.636 92.9  1.631 -1.556 355.3 481.9 0.981 NA 
13-18 19.70 33.49  ONE 18.441 342.7 65.0 9 .8  

43160.0 44300.0 0.625 196.6 -6.2 0.31 1.638 80.7 1.636 -1 .542  5.4 121.8 019810 NA 
13.84 19.79 33.64 ONE 18.441 342.7 65.0 9.8  

ARRIVAL OATE I 2444400.0 

q3130.0 44400.0 0.638 201.1 -9 .9  0 . 5 1  1.590 101.9 1.468 -2.013 338.4 486.6 0 . 9 4 3  NA 
_I .* 14.18 17.42 31.60 ONE 17.830 341.7 66.2 11.3 

0.190 203.8 -8.8 
13.15 17.Y1 30.66 

C.40 1.593 97 .3  1.488 
ONE 11.830 341.7 66.2 

-1.987 347.8 485.8 0.970 
11.1 

NA 

43150.0  44400.0 0.579 198.8 -6 .9  P a 3 4  1.595 9 1 . 4  1 .500  -1.966 357.6 485.4 0.983 NA 
12.67 17-50 30.26 ONE 17.830 341.1 66.2 11.0 

43i60.0 44400.0 0.587 192.9 -4.7 0.30 1.596 8 5 . 3  1.502 -1.951 7 . 8  125.4 0.9780 NA , 12.89 17.66 30.55 ONE 17.830 341.7  66.2 11.0 

53110.0  44400.0  0.676 1H7.5 -2.5 r.28 1 1 5 9 h  79.1‘ 1 . 4 c 7  -1.931 18.3 125.8 C.9550  N1Z 
11.HB i7.72 31.60 flNE 17.H3O 341.7 6 6 . 2  11.0 

ARRIVAL OATE = 2444500.0 

43120.0  4 4 5 0 C . C  0 .647 206.6  -9.1 0.72 1.556 106.7 1.356 - 2 . 5 6 7  331.1 490.7 0.915 hA 
14.40 15.60 30.00 ONE 19.279 34C.6  67.3 12.6 

0.595 2 P 4 . 7  -8 .9  
1 3 . ~ 7  15 .69  28.76 

C . 4 9  1.538 101.4 1 .376  
ON€ 19.219 340.6 67.3 

-2.528 350.3 489.7 0.951 
12.4 

NA 

43140.0 44500.0 0 .558  201.0 -7.7 0 .38  1.560 9 5 . 9  1.390 -2.497 349.8 489.1 0.974 HA 
12.16  1s.n 27.93 ONE 19.279 340.6 67.3 12.3 

43150*C 44500.0 0 . 5 4 5  195.6 -5.6 0.32 1.562 90.2 1.398 -2 .473 359.7 488.7 0.983 NA 
11.82 15.83 27.65 ONE 19.279 34P.6 67.3 12.2 4 + 

4316C.0 44500.0 0.559 189.6 - 3 . 3  
12.18 15.89 28.07 

0 . 2 9  1.562 84.2 1.397 
ONE 19.279 340.6 67.3 

-2 .456 
12.2 

9.9  128.8 0.9150 NA 

4317o.c  44500.0 0.603 184.3 -1 .1  0.26 1.562 79.0 1 .388  -2.444 20;6 129.3  0.9480 NA 
13.29 15.93 29.22 ONE 19.219 340.6 67.3 12.3 

l R R l V l L  O A T E  * 2454600.0 

43120.0 44600.0 0.608 204.8 -8.5 0.71  1.530 105.3 1.281 -3.218 332.8 493.6 0 .924  NA 
13.42 14.16 27.58 ONE 19.559 339.5 6 8 . 5  13.8 

43130.0 44600.0 0.559 202.5 -8.1 0.48  1 .532  100.2 1.302 -3.170 342.0 492.7 0.951 NA 
12.18 14.24 26.42 ONE 19.559 339.5 68.5 13.6 

43140.0 44600.0 0.527 198.3 -6.6 0.37 1.534 84.7 1.312 -3.133 351.6 492.1 0 .971  NA 
11.39 14.30 25.69 ONE 19.559 339.5 68 .5  13.5 

43150.0  44600.0 0.518 192.6 -4.4 0.31 1.535 89.1 1.317 -3.105 1.6 131.9 0 .9830 MA 
11-10  14.35 25.53 ONE 19.559 339.5 68.5 13.4 

43160.0 44600.0 0.538 186.5 -2.0 0.21 1.535 83.2 1.315 -3.086 11.9 132.0 0.9720 NA 
11.66 14.39 26.05 ONE 19.559 339.5 68.5 13.4 

43170.0 44600.0 0.586 l 8 I . 5  0 .1  0 .25  1.535 77.1 1.306 -3.075 22.7 132.6 0.9410 NA 
12.86 14.43  27.29 ONE 19.559 339.5 6 8 . 5  13.5 

ARRIVAL OATE = 2444100.0 

+ 3 i i o . o  44700.0 0.635 204.4 -6.3 
14.@9 12.87 26.96 

1.61 1.507 109.1 1.216 
ONE 18.066 338.2 69.6  

-4.122 325.2 497.4 0.890 
15.3 

NA 

43120.0 44700.0 0.577 203.2 -1.8 0.71 1.509 104.2 1.230 -4.045 334.3 496.3 0.931 NA 
12.62 12.94 25.55 ONE 18.066 338.2 69.6  lS.1 

43130.0 ~ 7 0 0 . 0  0.530 200.5 -7.2 0.46 1.511 99.1 1.241 -3.984 363.6 495.5 0.962 NA 
11.47 13.00 24.47 ONE 18.066 338.2 69.6  14.9 

4314C.O 44700.0 0.502 195.8 -5 .6  
10.78 13.05 23.83 

0.35 1.513 93 .7  1.249 
ONE 18.066 338.2 69.6  

-3.931) 353.3 495.0 0.980 
14.7 

NA 

43150.0 44700.0 0.498 189.8 -3.3 0.29 1.513 88.1 1 .252  -9.905 3.3 134.8 0.9820 NA 
10.69 13.09 23.78 ONE 18.066 338.2 69.6 14.7 

43160.0 44700.0 0.522 183.8 -0 .9  0.26 1.513 82.4 1.249 -3.885 13.8 135.1 0.9680 NA 
11.21 13.12 24.40 ONE 18.066 338.2 69.6 14.7 

43170.0 45100.0 0.574 179.0 1.1 0.23 1.513 76.4 1.241 -3.875 24.6 135.7 0 .9350 NA 
12.55 13.15 25.70 ONE 18.066 338.2 69.6 14.8 

43180.0 42700.0 0.648 116.0 2.3 0.22 1.512 70.2 1.228 -3.874 35.8 136.8 0.8830 NA 
14.44 13-11 27.61 ONE t8.066 338.2 69.6 15.0 

I 2 V 2 PSI 2 R A M C L  SPEED 

0.42 0.861 174.4 168.5 -55.5 0.861 

0.51 0.866 174.3 168.4 -55.6 0.86S 

0.58 0.869 174.3 168.4 -55.6 0.860 

0.30 0.777 175.0 168.5 -55.4 0.718 

0.43 0.781 173.9 168.4 -55.5 0.782 

0.52 0.784 173.9 168.4 -55.6 0.T85 

0.59 0.781 173.9 168.4 -55.7 0.781 

0.64 0.789 174.0 168.4  -55.6 0.190 

0.06 0.104 173.6 168.5 -55.2 0.101 

0.31 0.709 173.5 168.5 -55.4 0.711 

0.44 0.112 173.4 168.4 -55.6 0.114 

0.53 0.71Y 173.4 168.4 -55.7 0.717 

0 . 5 9  0.717 173.5 168.4 -55.7 0.719 

0.65 0.718 113.6 168.5 -55.6 0.7s 

0.06 0.646 113.1 168.) -55.3 0.650 

0.32 0.650 173.0 168.5 -55.5 0.653 

0.45 0.652 173.0 168.4 -55.6 0.656 

0.54 0.655 172.9 168.4 -55.7 0.658 

0.60 0.656 173.0 168.4 -55.7 0.659 

0.65 0.657 173.1 168.5 -55.6 0.661 

-0.85 0.591 172.7 168.4 -55.0 0.591 

0.07 0 .595  172.6 168.5 -55.3 0.600 

0.33 0.1598 172.5 168.5 -55.5 0.603 

0.46 0.600 172.4 168.4 -55.6 0.605 

0.55 0.602 172.4 168.4 -55.7 0.601 

0.61 0.603 172.5 168.5 -55.6 0.608 

0.66 0.604 172.7 168.15 -55.5 0.609 

0.70 0.604 172.9 168.6 -55.3 0.610 



1976 
EARTH-URANUS 

OEPARI ARRIVE SPFIO R A OECL I 1 V 1 
O V l  OV2 OVl LEG C O I S T  

6 
4 3 1 1 0 . ~  44nno.o 0 . 6 ~ 7  203.4 -5.3 1.77 1.490 

13.38 11.83 25.21 ONE lR.722 

43120.C 44800.0 0.554 201.7 -7.1 0 .11  1.492 
11.96 11.89 23.85 ONE 18.222 

4313C.C 44800.0 0.5P7 19R.5 -6.4 O.*5 1.494 
10.81 11.94 2 2 . ~ 3  ONE 18.222 

43140.0 44800.11 0 . 4 ~ 2  193.5 -4 .7  0 . 3 4  1.495 
10.30 11.98 22.28 ONF 18.222 

43 i5n .c  44800.0 0 . 4 8 2  187.4 -2.3 r . 2 8  1.495 
10.30 12-01 22.32 ONE 18.222 

k316F.P 458C0.0  0.510 181.4  0.1 0 .24  1.495 
10.98 12.04 23.02 ONC 18.222 

43170.0 44800.0 0.565 176.9 2.0 0 . 2 2  1.495 
12.31 12.06 24.37 ONE 18.222 

43180.0 448flO.O C.640 174.2 3 . 0  
14.23 12.08 26.31 

0 .21  1.494 
ONE 18.222 

43100.0 44900.0 0.646 198.3 -12.9 -2.28 1.473 
14.38 10.88 25.26 TWO 19.690 

43110.0 44900.0 0.584 202.6 -4.3 2 - 0 0  1.475 
12.80 10.94 23.73 ONE 19.690 

4312C.C 44900.0 0 . 5 2 8  200.3 -6.5 0.10 1.478 
11.42 10.99 22.41 ONE 19.690 

PSI 1 FCC€N SMA T M E T I  TMFT2 PERln APMEL 
RAS OECLS LAMOA 

ARRIVAL OATE - 2444800.0 

1fla. l  1.172 - f .217 326.5 499.9 0.898 NA 
336.7 70.7 16.6 

103.2 1.183 -5.116 335.6 498.9 0.937 H A  
316.7 70.7 16.3 

98.1 1.192 -5.037 345.0 k98.1 0.966 HA 
336.7 70.7 16.1 

92.8 1.197 -4.978 354.8 497.7 0.981 HA 
336.7 70.7 16.0 

87.3 1.199 -4.939 4.9 137.6 0.9810 NA 
336.7 70.7 16.0 

81.6 1.196 -4.917 15.4 137.9 0.9650 HA 
336.7 7 0 . 1  16.0 

75.7 1.189 -4.910 26.2 138.6 0.9300 NA 
336.7 70.7 16.1 

69 .1  1.178 -6.915 37.5 139.7 O.B'lb0 NA 
336.7 70.7 16.4 

ARRIVAL DATE = 2444900.0 

111.9 1.125 -6.850 318.7 503.4 0.858 NA 
335.1 71.8 18.3 

101.3 1.136 -6.678 327.6 502.2 0.905 NA 
335.1 71.8 17 .9  

102.4 1.144 -6 ,540 336.8 501.3 0.943 NA 
335.1  71.8 17.6 

43130.C 449C0.0  0.487 196.8 -5.7 C . 4 3  1.479 91.3 1.151 -6.435 346.3  500.6 0.969 
10.42 11.03 21.45 ONE 19.690 3 3 5 . 1  71.8 17.4 

43140.6 44900.0 0.4h5 191.5 - 3 . 8  0.32 1 . 4 8 C  92.1 1.154 -6.359 356.1 500.3 0.982 
9.92 11.06 20.98 ONE 19.690 335.1 71.8 17.3 

43150.0 44900.0 0.469 185.2 -1.3 0 - 2 6  1.481 86.6 1.155 -6.310 6.3 140.2 0.9800 
10.01 11.09 21.10 ONE 19.690 335.1 71.8 17.3 

43160.0 449flP.0 0.501 179.3 1.0 0.23 1.481 81.0 1.153 -6.287 16.8 140.5 0.9610 
10.75 11.11 21.86 ONE 19.690 335.1 71.8 17.3 

43170.0 44900.0 0.557 175.1 2.7 0.20 1 . 4 8 0  15.2 1.147 -6.286 27.7 141.3 0.9240 
12.13 11.13 23.26 ONE 19.690 3 3 5 0 1  71.8 17.5 

43180.0 44900.0 0.634 172.8 3.6 0 .19  1.479 69.2 1.138 -6.303 39.0 142.4 0.8690 
1 4 . ~ 6  1 1 . ~ 4  25.21 ONE 19.690 335.1 71.8 17.8 

ARRIVAL OAT€ = 2445000.0 

43100.C 45000.0 0.675 197.9 -11.5 -1.66 1.461 111.2 1.097 -8.956 319.6 505.5 0.865 
13.fl3 10.11 23.94  TkO 19.224 333.3 72.9 19.6 

43110.0 45000.0 0.565 202.0 -2.9 2.36 1.464 106.5 1.105 -8.706 328.6 504.4 0.911 
12.32 10.16 22.48 ONE 19.224 333.3 72.9 19.3 

43,120.0 45000.0 0.510 199.0 -5.9 0.69 1.466 101.7 1.111 -8.509 337.9 S03.6 0.947 

4313C.C 4 5 0 G C . O  0.471 195.2 -5.1 0 .41  1.467 96.6 1.116 -0.360 347.4 503.0 0.972 
10.04 10.24 20.28 ONE 19.224 3 3 3 . 3  72.9 18.8 

10.97 10.20 a . i n  ONE 19.224 333.3 72.9 19.0 

+'114fl.o 450nn.c 0.432 IE9.h - 3 . 1  0.30 1 .468  91 .4  1.119 -8.257 3 ~ 7 . 3  502.6 0.983 
'4.61 lfi.27 1 9 . 8 R  ONE 19.224 333.3 72.9 18.7 

43150.0 4500r.O 0.459 183.2 -0.6 0.24 1.468 86.0 1.119 -8.196 7.5 142.7 0.9790 
9.77 10.29 20.06 ONE 19.224 333.3 72.9 18.7 

43160.0 ~ 5 n o o . n  0.493 177.5 1 .7  0.21 1.468 80.5 1 . i 1 7  - 8 . 1 7 3  18.1 143.0 0.9580 
10.57 10.31 20.88 ONE 19.124 333.3 72.9 18.7 

43170.0 450CO.O 0.552 173.5 3 . 3  0.19 1.467 74.7 1.112 -8.183 29.0 143.7 0.9200 
11.99 10.32 22.31 ONE 19.224 333.3 72.9 18.9 

43180.0 45000.0 0.629 171.5 4 .1  0.18 1.466 68.8 1.105 -8.221 40.2 144.8 0.8650 
13.93 10.33 24.27 ONE 19.224 333.3 72.9 19.2 

ARRIVAL OATE = 2445100.0 

43100.0 45100.0 0.607 197.5 -10.5 -1.25 1.451 110.5 1.072 -12.068 320.4 507.5 0.871 
13.38 9.44 22.82 TU0 17.884 331.2 74.0 21.0 

43110.0 45100.0 0.549 201.8 -0.9 3.01 1.454 103.9 1.078 -11.678 329.5 506.5 0.916 
11.94 9.49 21.43 ONE 17.884 331.2 74.0 20.7 

43120.0 45100.0 0.495 197.9 -5.4 0.69 1.455 101.0 1.084 -11.376 33818 505.7 O a 9 M  
10.60 9.52 20.13 ONE 17.884 331.2 74.0 20.4 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

HA 

NA 

HA 

HA 

HA 

NA 

NA 

NA 

NA 

WA 

I 2 V 2 P S I  I R A OECL SPEEO 

-1.01 0.546 172.2 168.4 - S e a 9  0.554 

0.01 0.549 172.0 168.5 -55.2 0.556 

0.31 0.552 171 .9  168.5 -55.4 0.559 

0.48 0.55+ 171.9 168.5 -55.5 0.560 

0.56 0.556 171.9 168.5 -55.6 0.562 

0.62 0.556 172-0  168.5 -55.5 0.563 

0.66 0.557 172.2 168.6 -55.5 0.564 

0.10 0.557 112.4 168.7 -55.2 0.565 

3.02 0.502 171.8 169.5 -54.6 0.513 

-1.24 0.506 171.6 168.4 -54.8 0.515 

0.08 0.509 171.5 168.6 -55.1 0.518 

0.36 0.511 171.4 168.S -55.3 0.519 

0.49 0.313 171.3 168.5 -55.4 0.520 

0.57 0.514 171.4 168.5 -55.5 0.522 

0.62 0.515 171.5 168.6 -55.4 0.523 

0.67 0.515 171.6 168.6 -55.3 0.524 

0.71 0.515 171.9 168.8 -55.0 0.524 

2.40 0.467 171.2 169.5 -54.5 0.479 

-1.60 0.470 171.0 168.3 -54.7 0.481 

0.08 0.473 170.9 168.6 -55.0 0.483 

0.38 0.415 170.8 168.6 -55.2 0.485 

0.51 0.477 170.8 168.6 -55.3 0.486 

0.50 0.478 170.8 168.6 -55.3 0.487 

0.63 0.410 170.9 168.7 -55.3 0.488 

0.67 0.478 111.1 168.7 -5S.l 0.480 

0 .71  0.417 171.4 168.9 -54.8 0.489 

2.00 0.635 170.6 169.5 -54.3 0.448 

-2.25 0.438 170.4 168.2 -54.5 O A M  

0.09 0.440 17010.2 168.7 -54.6 0.452 

a 



1976 
EARTU-URANUS 

DEPART A R R I V E  SPEED 
U V I  

R A  
O V Z  

OECL 
OV T 

I I  
LEG 

V I PSI  1 ECCEN 
COIST RAS OECLS 

SI44 THE11 
CANOA 

lWET2 PERlW 

43130.0 4 5 1 0 P . O  0.457 193.7 -4.5 0.39 1.457 96.0 1.087 -11.154 348.4 505.2 0.914 
9.13 9.55 19.28 ONE 11.884 331.2 74.0 20.2 

43140.0 45100.0 0.441 188.0 -2.4 0.28 1.458 90.9 1.089 -11.006 358.3 504.9 0.983 
9.36 9.58 18.94 ONE 17.884 331.2 74.0 20.1 

43150.0 45100.0 0.451 181.6 0.1 0.23 1.458 85.5 1.089 -10.921 8.6 154.9 0.9780 
9.58 9.60 19.18 ONE 17.884 3 3 1 . 2  74.0 20.1 

43160.0 45100.0 0.487 176.0 2.4 0.19 1.458 80.0 1.088 -10.902 19.1 145.3 0.9550 
10.43 9.61 20.04 ONE 17.884 331.2 14.0 20.1 

43179.0 4 5 1 C C . O  0.541 172.2 3 . 8  0.17 1.457 74.4 1.084 -10.935 30.0 146.0 0.9160 
11-88 9.62 21.50 ONE 17.884 331.2 74.0 20.3 

43180.0 45100.0 0.624 170.4 4.5 0.16 1.456 68.5  1.078 -11.014 41.3 147.1 0.8590 
13.82 9-63 23.46 ONE 17.884 331.2 74.0 20.6 

A R R I V A L  O A T €  = 2445200.0 

43100.0 45200.0 P.592 191.1 -9.1 -0.96 1.443 110.0 1.051 -17.080 321.0 509.4 0.816 
134‘0 8.86 21.Rb 1UO 18.761 328.9 75.0 22.5 

43110.0 45200.0 0.540 202.8 3.2 
11.70 8.90 20.61 

4.56 1.445 105.3 1.056 -16.406 330.2 508.4 0.920 
ONE 18.761 328.9 75.0 22.1 

43120.0 45200.0 0.482 196.9 - 5 . 0  0 .68  1 . 4 4 7  100.5 1.060 -15.896 339.6 507.7 0.953 
10.29 13.93 19.23 ONE 18.161 328.9 75.0 21.8 

43130.4 45200.0 0.446 192.5 -4 .0 0 . 3 7  1.448 95.5 1.063 -15.530 349.3 507.2 0.975 
9-47 8.96  18.43 ONE 18.761 328.9 75.0 21.6 

43140.0 45200.0 0.432 186.5 -1.9 0.26 1.449 90.4 1.064 -15.294 359.2 507.0 0.983 
9.15 8.98 18.13 ONE 18.761 328.9 15.0 21.5 

4315C.0 45200.0 0.444 180.1 0.7 0.21 1.449 85.1 1.064 -15.115 9.5 141.1 0.9760 
9.43 8.99 18.42 ONE 18.761 328.9 75.0 21.5 

43160.0 45200.0 0.483 l T 4 . 7  2.9 0.18 1.449 79.7 1.063 -15.163 29.1 147.5 0.9530 
10.32 9.00 19.32 ONE 18.761 32I3.9 75.0 21.6 

43110.0 45200.0 0 .543 171.1 4 . 3  
11.78 9.01 20.79 

0.16 1.448 74.1 1.060 -15.241 
ONE 18.761 328.9 75.0 21.8 

31.0 148.2 0.9120 

43180.C 45200.0 0.621 169.6 4.8 0.15 1.447 68.3 1.055 -15 .414 42.2 149.2 0.8550 
13.13 9.02 22.75 ONE 18.761 328.9 75.0 22.1 

ARRIVAL OATE I 2445300.0 

4309G.C 4 5 3 P O . 0  0.644 195.6 -7.5 -0.37 1.433 114.0 1.029 -28.251 312.6 512.3 0.829 
1 4 - 3 3  8.32 22.65 TU0 19.8R9 326.3 76.0 24.4 

43100.C 45300.0 0.579 196.8 -9.0 -0 .74 1.436 109.5 1.033 -26.399 321.6 511.2 0.880 
12.68 8.36 21.03 T U 0  19.889 326.3 74.0 23.9 

43110.0 45300.0 0 . 5 8 4  212.2 21.2 
12.79 8.41 21.20 

12.86 1.438 104.9 1.031 -25.005 330.8 510.3 0.923 
ONE 19.889 326.3 16.0 23.9 

4312C.0 45300.0 0.411 196.0 -4.6 0.67 1.439 100.1 1.040 -23.985 340.3 509.6 0.956 
10.04 8.41 18.45 ONE 19.889 326.3 16.0 23.3 

43130.C 45300.0 0.431 191.4 -3.1 0.35 1.441 95.1 1.042 -23.277 350.0 509.2 0.976 
9-25 8.44 11.69 ONE 19.889 326.3 16.0 23.1 

43140.0 45300.0 0.425 185.3 -1 .4 0.24 1.441 90.0 1.013 - 
8.98 8.45 17.44 ONE 19.889 326.3 76.0 

.22.840 360.0 509.0 0.983 
23.0 

4315n.0 45300.0 0.439 170.9 1.2 0.19 1.442 84.8 1.043 -22.644 10.3 149-1 0.9150 
9.30 8.47 17.77 ONE 19.889 326.3 76.0 23.0 

43160.0 45300.0 0.418 173.6 3.3 0.16 1.441 19.4 1.042 -22.664 20.9 149.4 0.9510 
10.22 8.48 18.70 ONE 19.889 326.3 16.0 23.1 

43170.0 45300.0 0.540 170.2 4.6 0.14 1.440 13.8 1.040 -22.882 31.7 150.2 0.9100 
11.70 8.48 20.18 ONE 19.889 326.3 76.0 23.3 

43180.0 45300.0 0.617 168.9 5.1 0.13 1.439 68.1 1.037 -23.277 42.9 151.2 0.8520 
13.64 8.49 22.13 ONE 19.889 326.3 16.0 23.7 

43090.0 45400.0 0.633 195.4 -7.2 
14.05 7-88 21.93 

ARRIVAL OATE = 2445400.0 

-0.30 1.427 113.1 1.015 -55.536 313.0 513.9 0.832 
TU0 18.787 323.2 77.0 25.9 

43100.C 45400.0 0.569 196.5 -8.5 -0.51 1.430 109.1 1.018 -49.464 322.1 512.9 0.883 
12.41 1.91 20.32 1hO 18.787 323.2 17.0 25.5 

43110.0 45400.0 0.544 187.9 -29.6 
11.80 7.45 19.75 

-9.17 1.432 104.5 1.020 -45.279 331.3 512.0 0.926 
1UO 18.781 323.2 77.0 25.3 

43120.0 454CO.O 0.461 195.2 -4.3 0.65 1.433 99.7 1.023 -42.413 340.9 511.4 0.957 
9-82 7-96 11.78 ONE,18.781 323.2 77.0 24.8 

43130.0 45400.0 0.429 190.4 -3.3 0.32 1.434 94.7 1.024 -40.533 350.6 511.0 0.977 
9.07 1.98 17.05 ONE 18.787 323.2 77.0 24.6 

APWEL 

MA 

NA 

NA 

MA 

MA 

NA 

M A  

HA 

NA 

NA 

HA 

NA 

M A  

NA 

NA 

NA 

NA 

NA 

MA 

M A  

NA 

NA 

MA 

MA 

NA 

NA 

MA 

NA 

W A  

tu 

I 2 V 2 P S I  2 R A OECL SPEED 

0.40 0.442 170.2 168.1 -55.0 0.453 

0.52 0.444 170.1 168.7 -55.1 0.454 

0.59 0.544 170.2 168.7 -55.2 0.455 

0.64 0.445 110.3 168.8 -55.1 0.456 

0.68 0.454 170.5 168.8 -54.9 0.456 

0.71 0.444 170.8 169.0 -54.6 0.457 

1.71 0.406 169.9 169.5 -54.0 0.421 

-3.80 0.408 169.7 167.8 -54.2 0.423 

0.10 0.411 169.6 168.8 -54.6 0.424 

0.42 0.413 169.5 168.8 -54.8 0.425 

0.54 0.414 169.5 168.8 -54.9 0.526 

0.61 0.414 169.6 168.8 -54.9 0.421 

0.65 0.415 169.7 168.9 -54.8 0.428 

0.69 0.414 169.9 169.0 -55.6 0.428 

0.12 0.413 110.2 169.1 -14.3 0.429 

1.11 0.376 169.5 169.6 -53.3 0.394 

1.50 0.379 169.2 169.6 -53.8 0.396 

-12.10 0.382 169.0 165.5 -53.3 0.399 

0.11 0.384 168.9 168.9 -54.4 0.399 

0.44 0.386 168.8 168.9 -54.6 0.400 

0.56 0.387 168.8 168.9 -54.7 0.401 

0.62 0.387 168.9 168.9 -54.7 0.401 

0.66 0.387 169.0 169.0 -54.3 0.402 

0.10 0.387 169.3 169.1 -54.3 0.402 

0.72 0.386 169.6 169.2 -54.0 0.403 

1.05 0.352 168.8 169.8 -53.0 0.371 

1.33 0.355 168m5 169.7 -53.4 0.374 

9.94 0.357 168.3 172.3 -54.0 0.376 

0.12 0.360 168.2 169.0 - H e 1  0.376 

0.46 0.361 168.1 169.1 -54.3 0.377 

9 



1916 
EARTH-URANUS 

OEPART ARRIVE SYEEO R A OECL I  1 V 1 PSI  1 ECCEN SMA THE11 T H E 1 2  PERIH APHEL 
OV1 OVZ OVT LEG COlST RAS OECLS LAMOA 

43140.0 45400.0 o . 4 i n  184.2 -1.0 
8-85  1.99 16.83 

0 .22  1.435 89 .1  1.025 -39.439 
ONE 18.187 323.2 17.0 24.5 

0.6 150.8 0.9830 NA 

43150.0 45400.0 0.434 117.8 1 .5  0 . 1 7  1.435 84 .5  1.025 -39.008 10.9 150.9 0.9140 NA 
9.19 8.00 17.20 ONE 18.187 323.2 17.0 24.5 

43160.0 45400.0  0.475 112 .6  3 .6  0.14 1.435 79.1 1.024 -39.111 21.5 151.3 0 .9490  NA 
10.14  8.01 18.1s ONE 1 8 . 7 ~ 7  323.2 77.0 24.6 

431 70.0 45400.0 0 .531  169.5 4.9 
11.62 8.02 19.64 

0 .12  1.434 73.6 1.023 -39.885 32.4 152.0 0.9010 
ONE 18.781 323.2 77 .0  24.9 

NA 

4318C.0 45k00.0 0.614 168.3 5 . 3  0 .11  1 - 4 3 3  68.0 1.021 -41.125 43.5 153.0 0.8490 NA 
13.55 8.03 21.58 ONE 18.187 323.2 77.0 25.3 

ARRIVAL DATE = 2445500.0 

4309C.O 45500.0 0 .624 195.7 -7 .0  -0.24 1.422 113.3 1.003 ******* 313.4 515.4 0.835 NA 
13.82 7.49  21.31 TU0 17.962 319.7 7 7 . 9  27.5 

4310C.C 45500.0 0.560 196.3 -8.1 -0 .44  1.424 108.8 1.004 ******* 322.5 514.4 0.886 NA 
12 .19  7.52 19.11 TU0 17.962 319.7 77 .9  27.1 

43110.0 45500.0 0.504 193.4 -14.1 
10.84 1.54 18 .38  

-2.80 1.426 104.2 1.006 I****** 331.8 513 .1  0.928 
TU0 17.962 319 .1  71 .9  26.7 

NP 

43120.0 45500.0 0 .454  194.6 -4.1 0.63 1.428 99.4 1 .008  ******* 341.3 513.1 0.959 NA 
9.64 7.56 1 1 - 2 0  ONE 11.962 319.1 77 .9  26.3 

43130.0 45500.0 0.422 189.6 -3.1 0 .79  1.429 94.5 1.009 ******* 351.1 512.7 0.978 NA 
8.92 7.58 16.50 ONE 11.962 319.7 77 .9  26.1 

43140.0 45500.0 0.413 183.3 - 0 . 1  0 .19  1.429 89.4 1.009 ******* 1 . 2  152.5 0.9830 NA 
8.12 1.59 16.31 ONE 17.962 319.7 71 .9  26.1 

43150.0 45500.0 0.430 117.0 1.R 0.15 1.430 84.2 1.010 ******* 11.5 152.1 0.9730 N A  
3 - 1 0  7 - 6 0  16.70 ONE 17.962 319.7 77.9 26.1 

43160.0 45500.0 0.412 171.9 3 . 9  0 .12  1.429 78.9 1.009 I****** 22.1 153.0 0.9480 N A  
10.06 7.61 11.61 ONE 11.962 319.1 77 .9  26.2 

43170.0 45500.0 0.534 168.9 5.1 0.11 1.428 73.5 1.008 I****** 32.9 153.1 0 .9050  NA 
11.55 7 - 6 1  19.16 OYE 17.962 319.7 77.9 26.5 

43180.0 45500.0 0.611 161.9 3 . 4  0 .10  1.427 61.9 1.007 ******a 44.0 154.7 0.8470 N A  
13.41 1 .62  21.10 ONE 11.962 319.7 71.9 26.9 

ARRIVAL DATE - 2445600.0 

43090.0 45600.0 0.617 1'45.0 - 6 . 8  -0.19 1 .417 113.1 0.992 101.723 313.6  516.9 0.838 202.608A 
13.63 7.15 20.78 T U 0  19.329 315.7 78 .8  29.2 

43100.0 45600.0 0 .552  196.1 - 7 . 1  
12.00 1 .17  19 .18  

- 0 . 3 3  1.420 108.5 0 .993  124.331 322.8 515.9 0.888 241.7131 
TU0 19.329 315.7 78.8 28.7 

4311C.0 45600.0 0 .495  194.4 -10.4 -1 .40  1.422 103.9 0.994 152.726 332.1 515.2 0.930 304.523A 
10.61 7.19 17.80 TWO 19 .329  315.1 78.8 28.3 

43120 .0  45600.0 0.441 194.1 -4.0 0 .61  1.423 99.1 0.995 186.142 341.1 514.6 0.960 371.3231 
9.49 1 - 2 1  16.70 ONE 19.329 315.7 78 .8  28.0 

43130.C 45600.0 0 .416  189.0 - 2 . 9  
8.80 7.22 16.02 

0.25 1.424 94.2 0.996 220.456 351.5 514.3 0.919 439.933A 
ONE 19.329 315.7 18.8 27.8 

43140.0 45600.0 0.408 182.6 -0.5 0 . l b  1.425 89.2 0 .996  241.005 1.6 154.2 0.9830493.0261 
8.62 1.23 15.85 ONE 19.329 315.1 18 .8  21.7 

*3150.0 45600m0 0.426 176.3 2.1 0.12 1.425 64.1 0 .996  255.999 11.9 154.3 0.9730511.026A 
9.02 1.24 16.26 ONE 19.329 315.1 78.8 21.1 

43160.0 45600.0 0.469 171.3 4.1 0 .10  1.424 78.8 0.996 244.239 22.5 154.7 0.9460487.5321 
9.99 1.25 17.24 ONF 19.329 315.7 78.8 21.9 

43110.0 45600.0 0.531 168.4 5.2 0 .09  1.424 13.4 0.996 218.154 33.3 155.3 0.9040435.403A 
11.48 1.26 18.13 ONE 19.329 315.1 78 .8  28.1 

43180.0 45600.0 0.608 161.5 5.6 0.08 1.422 6 7 . 9  0.995 181.481 44.3 156.2 0.8460375.128A 
13.39 7.27 20.66 ONE 19.329 315.1 78 .8  28.5 

t 
ARRIVAL DATE = 2445700.0 

43090.0 55100.0 0.610 194.9 -6.7 -0.14 1.413 112.9 0.982 47.616 313.8 518.2 0.840 94.3931 
13.k1 6.85 20.32 TYO 19.836 311.0 19 .6  30.9 

43100.0 45100.0 0.546 196.0 -1.4 -0.24 1.416 108.3 0.983 51.602 323.0 517.4 0.890 102.313A 
11.85 6 - 8 7  18.72 Tho 19.836 311.0 79.6 30.4 

43110.0 rt5700.0 0.488 194.8 -8.7 
10.45 6.8P 17-36 

-0.19 1.417 103.7 0 .983  
TU0 19.836 311.0 79.6 

55.410 332.4 516.7 0.931 110.009A 
29.9 

43120.0 45100.0 0.441 193.1 -3.9 0.58 1.419 98.9 0.984 58.916 342.0 516.1 0.961 116.811A 
9.36 6.90 16.26 ONE 19.836 311.0 79.6 29.6 

43130.0 45700.0 0.412 188.4 -2.8 0 .21  1.420 94.0 0.984 61.603 351.8 515.8 0.979 122.227A 
1 - 6 9  6.91 15.60 ONE 19.836 311.0 79.6 29.4 

I  2 V 2 PSI 2 R A OECL SPEEO 

0.58 0.362 168.1 169.1 -W.* 0.371 

0.64 0.362 168.2 169.1 -54.3 0.371 

0.68 0.362 148.3 169.2 -54.2 0 .319  

0 .70  0.362 168.6 169.3 -54.0 0 .319  

0.13 0.361 168.9 169.4 -53.b 0.380 

0 .99  0 . 3 3 0  168.0 169 .9  -52.6 0.352 

1 .20  0.333 161.8 169.8 -53.1 0.353 

3.56 0.335 167.6 170.4 -53.6 0.355 

0.14 0 .331  161.4 169.2 -53.7 0.355 

0.49 0.339 161.4 169.2 -53.9 0.356 

0.60 0.339 167.4 169.2 -54.0 0.357 

0.65 0.340 161.4 169.3 -54.0 0 .351  

0.69 0.339 167.6 169.3 -53.9 0.358 

0.71 0.339 167.9 169.4 -53.6 0.358 

0.13 0.338 168.2 169.6 -53.2 0.359 . 

0.94 0.309 161.3 170.1 -52.2 0.334 

1.09 0.312 161.0 169.9 -52.7 0.335 

2.17 0.315 166.8 110.2 -53.1 0.336 

0.16 0.316 166.7 169.3 -53.3 0.337 

0.53 0.318 166.6 169.4 -53.5 0 .331  

0.62 0.319 166.6 169.4 -53.6 0.338 

0.67 0.319 166 .1  169.4 -53.6 0.338 

0.10 0.318 166 .8  169.5 -53.4 0.339 

0.12 0.318 161.1 169.6 -53.2 0.339 

0 .14  0.316 161.5 169.7 -52.8 0.340 

0.90 0.291 166.5 110.2 -51.7 0.317 

1.00 0.293 166.2 170.1 -52.2 0.318 

1.56 0.296 166.0 170.1 -52.6 0.319 

0.20 0 .291  165.8 169.5 -52.9 0.319 

0 .51  0.299 165.6 169.6 -53.1 0.320 



1976 
EARTH-URANUS 

OEPART ARRIVE SPEED R A OECL 
O V l  OVZ OVT 

43140.C 45700.0 0.404 182.1 4 . 4  
8.53 6.92 15.45 

43150.0 45700.0 0.423 175.7 2.2 
8.95 6.93 15.87 

t 

43160.C 45700.0 0.466 170.8 4.2 
9.93 6.93 16.86 

43170.0 45700.0 0.528 168.0 5.3 
11.41 6.94 18.35 

43180.0 45700.0 0.604 167.3 5.6 
13.31 6.95 20.26 

I 1  
LEG 

V 1 PSI 1 ECCEN 
C O l S T  RAS OECLS 

0.13 1.421 89.0 0.984 
ONE 19.836 311.11 79.6 

0.10 1.421 83.9 0.985 
ONE 19.836 311.0 79.6 

0.08 1.420 78.7 0.985 
ONE 19.836 311.0 79.6 

0.07 1.419 73.3 0.985 
ONE 19.836 311.0 79.6 

0.Cb 1.418 67.9 0 .985  
ONE 19.036 311.0 79.6 

63.227 1.9 155.7 0.9830125.411A 
29.3 

63.614 12.2 155.8 0.9720126.256A 
29.4 

62.772 22.8 156.2 0.9460124.5994 
29.5 

60.090 33.6 156.8 0.9030120.878A 
29.8 

58.280 44.6 157.7 0.8450115.7141 
30.2 

ARRIVAL DATE = 2445800.0 

43090.C 45800.0 0.6C5 194.9 -6.6 -0 .10 1.410 112.7 0.974 32.560 313.9 519.5 0 . 8 4 1  64.279A 
13.34 6.59 19.93 TWO 18.381 305.5 80.3 32.6 

43100.0 45800.0 0.541 195.9 -7.2 
11.72 6.60 18.32 

-0.16 1.412 108.2 0.974 
T W O  1 8 . 3 ~ 1  305.5 80.3 

34.208 323.1 518.7 0.891 
32.1 

67*525A 

43110.0 45800.0 0.483 195.0 -7.8 4 - 4 5  1.414 103.5 0.974 35.7C9 332.6 518.0 0.932 70 .4861  
10.33 6.61 16.95 TWO 18.381 305.5 80.3 31.6 

4312GI0 45RW.0 0 . 4 3 7  113.4 - 3 . 9  
9.21, 6.67 1S.flS 

43130.C 4 5 8 C C . C  0.407 188.0 - 2 . 8  r . 1 7  1.610 93.9 0.974 37.092 352.1 517.2 0.979 74.804A 
8 . 6 G  0.63 15.23 ONE 1R.3R1 3P55.5 80.3 31.1  

43140.C 45800.0 0.4Cl 181.6 -0.3 0.1C 1.417 88.9 0.974 38.415 2.2 157.1 0.9830 75.8481 
Re46 6 - 6 4  15.10 ONE 18.381 305.5 80 .3  31.0 

43150 .0~45800 .0  0.420 175.3 2.3 0.(>7 1.417 83.8 0 .975  38.505 12.5 157.3 0.9720 76 .0391  
8 . 8 8  6.65 15.53 UNE 18.381 305.5 80.3 31.1 

43160.0 45900.0 0.463 l7C.5 4 . 3  0.06 1.417 70.6 0.975 38.174 23.0 157.6 0.9450 75.403A 
9.86 6.66 16.52 ONE 18.381 305.5 80.3 31.2 

I 43170.0 45800.0 0.525 167.8 5.4 0.05 1.416 73.3 0.976 37.475 33.8 158.2 0.9030 74.048A 
11.34 6.66 18.00 ONE 18.381 305.5 80.3 31.5 

43180.0 45800.0 0 .601  167.1 5.6 0.05 1.415 67.9 0.977 36.494 44.0 159.0 0.8450 72.1431 
13.23 6.67 19.90 ONE 10.3131 305.5 80.3 32.0 

1 ARRIVAL O A T €  - 2445900.0 

43090.0 45900.0 0.602 194.9 -6.5 
13.24 6.35 19.59 

-0.06 1.407 112.6 0.967 
Two 18.292 299.3 81.0 

25.522 313.9 520.7 0.852 
34.4 

50.203A 

43100.0 45900.0 0.537 195.9 -7.0 -0.09 1.409 108.1 0.966 26.438 323.2 520.0 0.892 51.9051 
11.63 6.36 17.99 TWO 18.292 299.3 81.0 33.8 

43110.0 459CO.O 0.479 195.1 -7.2 4 - 2 3  1.411 103.4 0.966 27.247 332.7 519.3 0.932 53.5621 
10.24 6.37 16.61 TWO lR.292 299.3 81.0 33.4 

0 . 4 3 3  193.1 -4.1 
9.17 6.38 15.55 

0.44 1.412 98.7 0.966 
ONE 18.292 299.3 81.0 

27.906 342.3 518.9 0.962 
33.0 

54e850A 

4313C.O 45900.0 C.404 187.7 -2.9 0 .11  1.413 93.8 0.965 28.376 352.2 518.6 0.980 55.773A 

I 
43140.C 45900.0 0.398 181.3 -0.3 0.07 1.414 88.9 0 .966  28.631 2.3 158.5 0.9830 56.2711 

8.52 6.39 14.91 ONE 18.292 299.3 81.0 32.R .. 
8.39 6.40 14.79 ONE 18.292 299.3 81.0 32.7 

43150.0 45900.0 0.417 175.0 2.3 
8.82 6.40 15.22 

0.05 1.414 83.8 0.966 
ONE 18.292 299.3 81.0 

28.659 
32.8 

12.6 158.6 0.9720 56.3461 

43160.0 45900.0 0.460 170.3 4.3 0.04 1.413 78.6 0.967 28.468 23.2 158.9 0.9450 55.9914 
9.80 6.41 16.21 ONE 18.292 299.3 81.0 33.0 

43170.0 45980.0 0.522 167.6 5.4 0.03 1.413 73.3 0.968 28.084 33.9 159.5 0.9020 55.265A 
11.27 6.42 17.69 ONE 18.292 299.3 81.0 33.3 

43180.0 45900.0 0.598 b7.0 5.6 0.03 1.411 68.0 0.969 27.545 44.8 160.3 0.8450 14.24511 
13.14 $.43 19.57 ONE 18.292 299.3 81.0 33.7 

ARRIVAL DATE = 2446000.0 

4309G.C 46000.0 0.599 195.0 -6.5 -0.02 1.404 112.6 0.961 21.465 313.9 521.9 0.842 42.0091 
13.16 6.14 19.31 TWO 19.800 292.2 81.5 36.2 

43100.0 46000.0 0.534 196.0 -6.9 -0-03 1.406 108.0 0.960 22.057 323.2 521.2 0.892 43.2231 
11.55 6.15 17.70 i n 0  19.800 292.2 81.5 35.7 

43110.6 46000.0 0.476 195.2 -6.8 -0.08 1.408 103.4 0.959 22.572 332.7 520.6 0.933 44.210A 

4312C$O 46000.0 0.430 192.8 -4.6 

43130:b 46000.0 0.401 187.5 -3.1 0.05 1.411 93.8 0.958 23.270 352.3 519.8 0.980 45.1611 

10.16 6.16 16.32 TWO 19.800 292.2 81.5 35.2 

0.27 1.410 98.6 0.958 22.983 342.4 520.1 0.962 45.0031 
9.10 6.17 15.27 ONE 19.800 292.2 81.5 3+.8 

8.46 6.17 14.63 ONE 19.800 292.2 81.5 34.6 

.l ’ 

1 2 V 2 P S I  2 R A OECL SPEED 

0.65 0.299 165.e 169.6 -53.2 0.321 

0.69 0.299 165.9 169.6 -53.2 0.321 

0.11 0.299 166.0 169.7 -53.0 0.321 

0.73 0.291 166.3 169.8 -52.7 0.322 

0.75 0.297 166.7 169.9 -52.3 0.322 

0.86 0.273 165.6 170.4 -51.1 0.301 

0.93 0.276 165.3 170.3 -51.7 9.302 

1.22 0.278 165.1 170.2 -52.1 0.303 

0 .25  0.280 165.0 169.7 -52.4 0.304 

0 .61  0.281 164.9 169.8 -52.6 0.304 

0.68 0.282 164.9 169.8 -52.7 0.305 

0.71 0.282 165.0 169.8 -52.7 0.305 

0.73 0.281 165.2 169.9 -52.5 0.306 

0.14 0.280 165.5 170.0 -52.2 0.306 

0.75 0.279 16569 170.2 -51.8 0.301 

0.83 0.257 164.7 170.6 -50.6 0*217 , 

0.86 0.260 164.4 170.5 -51.1 0.288 

1.00 0.262 164.2 170.4 -51.6 0.289 

0.33 0.263 164.1 170.0 -51.9 0.289 

0.66 0.265 164.0 170.0 -52.1 0.290 

0.71 0.265 164.0 170.0 -52.2 0.290 

0.73 0.265 161.1 170.0 -52.1 0.291 

0.75 0.265 164.3 170.1 -52.0 0.291 

0.75 0.264 164.6 170.2 -51.6 0.292 

0.76 0.262 165.0 170.4 -51.2 0.292 

0.79 0.242 163.8 170.8 -49.9 0.215 

0.81 0.244 163.5 170.7 -50.5 0.275 

0.85 0.241 163.3 170.5 -51.0 0.216 

0.50 0.248 163.1 170.3 -51.3 0.216 

0.72 0.249 163.0 170.3 -51.5 0.211 



1976 
EARTh-URANUS 

OEPART ARRlVt SPLEO R A OECL I I V 1 P S I  1 ECCEN SMA T H E T I  THE12 PEPlH APHEL I 2 V 2 PSI 2 R 1 OECL SPEED 
O V I  OV2 OVT LEG COlSl RAS OECLS LAMOA 

4314C.r 46000.C 0.395 181.1 -0 .4  C.93  1.411 88.8 0.958 23.420 2.4 159.8 0.9830 45.8581 0 -75  0.250 163.0 170.3 -51.6 0.277 
8.33 6.18 14.51 ONE 19.800 292.2 81.5 34.5 

4315P.C 46000.0 0.415 174.9 2.3 0.02 1.411 83.8 0.959 23.428 12.7 159.9 0.9720 45.8851 0.76 0.250 163.1 170.3 -51.6 0.277 
8.76 6.18 14.95  ONE 19.800 292.2 81.5 34.6 

43160.6  46900.0 0.658 170.1 4.3 0.02 1.411 78.6 0.959 23.299 23.2 160.2 0.9450 45.6531 0.76 0.249 163.3 170.3 -51.4 0.278 
9.74 6-19 15.93 ONE 19.800 292.2 81.5 3 4 . 8  

4 3 i v . n  sh11r0.0 0.519 167.6 5.4 0.01 1.410 73.4 0.961 23.047 33.9 160.7 0.9030 4 5 . 1 9 1 ~  0.76 0.240 163.7 170.5 -si . i  0.270 
11.20 6.20 17.40 ONE 19.800 291.2 81.5 35.1 

43187.C 460fJ0.0 0.594 167.0 5.6 0.91 1.409 68.0 0.963 22.694 44.8 161.5 0.8460 4 4 . 5 4 3 1  0.77 0.247 164.1 170.6 -50.6 0.279 
13 -06  6.21 19.27 ONE 19.800 292.2 81.5 35.6 

ARRIVAL DATE = 2446100.0 

4 3 0 9 L . i  4610U.0 0.5% 195.1 -6.4 0.01 1.402 112.5 0.955 18.841 313.8 523.0 0.842 36.840.4 0.76 0.228 162.8 171.1 -49.3 0.263 
13.11 5.96 19.07 T U 0  19.558 2 8 4 . 4  81.9 38.1 

6 3 l O O . C  46100.0 0.531 196.1 - 6 . R  0.02 1.404 lUR.0 0.954 19.261 323.1 522.3 0.892 37.6291 0.76 0.230 162.5 170.9 -49.Y 0.263 
11.49 5.96 17.45 T W O  1 9 . 5 5 ~  2 8 4 . 4  8 1 . 9  37.5 

63llO.u 46100.0 0.473 195.4 -6.5 0.03 I .4Cb  1 0 3 . 3  0.952 19.621 332.7 521.7 0 . 9 3 3  3 8 0 3 0 9 A  0.76 0.232 162.3 170.7 -50.3 0.264 
10.10 5.97 16.07 1kO 19.558 284.4 81.9 37.0 

4 3 1 2 0 . C  461n0.0 0.427 192.1 - 6 . 2  -r.28 1.407 98.6 0.952 19.906 342.4 521.3 0.963 3 0 . 0 4 9 A  1.05 0 0 2 3 4  162.1 170.7 -50.7 0.264 
9 . F 4  5.9V 15.07 LiNt 19.551 284.4 81.9 36.7 

4 3 1 3 r . O  46100.0 C.399 187.4 -3.3 -0.113 1.408 93.7 0.951 20.1F2 352.3 521-0 0.980 39.2251 0.80 0.235 162.0 170.5 -50.9 0.265 
8 . 4 1  5.98 14.19 ONE 19.558 284.4 81.9 36.4 

43140.0 46100.0 0.393 181.0 -0.5 -P.Q1 1-409 8M.8 0.951 20.201 2.4 161.0 0.9830 39.4201 0.79 0.236 162.0 170.5 -51.0 0.265 
8.28 5.W 14.27 UNE 19.558 284.4 81.9 36.3 

43150.0 461C0.0 0.412 174.8 2 . 1  - 0 . C 1  1.409 63.8 0.952 20.201 12.7 161.1 0.9720 39.431.4 0 .18 0.236 162.1 170.5 -50.9 0.265 
8.71 5.99 14.70 ONE 19.558 284.4 81.9 36.4 

43160.C 4 b l C O . C  0.455 170.1 4.2 -0 .01 1.608 78.7 0.953 20.105 23.2 161.4 Os9450 39.2656 0.78 0.235 162.3 i70.6 -50.8 0.266 
9.68 6 . 0 0  15.6H IINE 19.558 284.4 81.9 36.6 

4317Ci.O 46100.0  0.516 167.6 5.3 
11.13 6 -01  17.13 

-0.01 1.407 73.5 0.955 
ONE 19.558 284.4 81.9 

19.922 
3 6 . V  

33.9 161.9 0.9030 38.9411 0 . 7 8  0.234 162.7 170.7 -50.4 0.266 

4318C.C 46100.0 0.591 167.0 5.5 -0.01 1.406 68.2 0.957 19.668 44.7 162.6 
12.97 6.02 18.98 ONE 19r55R 284.4 81.9 37.4 

ARRIVAL DATE - 2446200.0  

4309C.P 46200.0  0.595 195.3 -6.4 0.04 1.400 112.6 0.951 17.013 313.6 524.0  
13.07 5.79 in.87 T H O  in.134 276.1 82.1 4u.0 

431GC.O 46200.0 0,530 196.3  -6 .8  0 .06  1.402 108.0 0.949 17.331 323.0 5 2 3 . 4  
k1.45 5.80 17.2S Th0 18.134 276.1 82.1 3 9 . 4  

43110.0 462F0.0 0.472 195.6 -6.3 0.12 1.404 103.3 0.947 17.600 332.6 522.8 
10.C.h 5.RO 15.86 I W 0  18.134 276.1 82.1 38.9 

4 3 1 2 0 . 0  40701.0  0.515 212.3 3 0 . 9  1 4 . 0 2  1.405 98.6 0.946 17.812 342.3 522.4 

4 3 1 3 0 g  46200.0 0.397 187.4 -3.7 -0.12 1.406 93.8 0.945 17-956 352.3 522.2 

11.09 5.R3 16.92 1 M O  l f l . 1 3 4  276.1 82.1 39.0 

8 . 3 6  5 . ~ 1  14.17 ONE 1n.134 276.1 82.1 30.3 

8 .23  5.82 14.05 ONE 18.134 276.1 82 .1  3n.z  
4 3 1 4 0 . 0  4 6 2 C G . 0  0.341 1Ul.O - 0 . 1  -0 .06 1.407 88.8 0.945 18.027 2 . 4  162.1 

43150.C 46200.0  0.410 174.8 2.1 -0.04 1.407 83.8 0.946 18.023 12.7 162.2 
8.66 5.82 14.41 ONE 18.134 276.1 82.1 38.3 

4316C.O 46200.0 0.452 176.2 4.1 -0.03 1.4@6 78.7 0.947 17.948 23.1 162.5 
9.62 5.83 15.44 ONE 18.134 276.1 82.1 38.5 

43170.0 46200.0  0.513 167.6 5 . 2  -0.03 1.405 73.6 0.949 17.807 33.8 163-0 
11.05 5.84 16.89 ONE 18.134 276.1 82.1 38.8 

43180.0 4b200.0 0.587 167.1 5.5 -0.02 1.404 68.3 0.952 17.611 44.6 Y63.6 
12.88 5.R5 18.72 ONE 18.134 276.1 82.1 39.3 

43090.c 46300.0  0.594 195.4 -6.4 
13.05 5.65 18.70 

43100.0 46300.0 0.529 196.5 -6.7 
11.42 5.65 17.07 

43110.0 46300.0  0.47C 195.9 -6.2 
10.03 5.65 15.69 

43120.0  46300.0 0.425 194.9 -0.4 . 3-00  5.66 14.66 

43130.0 46300.0 0.395 187.4 -4.1 
8 .33  5.66 13.99 

AURIVAL OATt = 2446300.0 

0 . C 9  1.398 112.6 
T H O  in.804 267.4 

0.10 1.400 108.0 
T U 0  18.804 267.4 

0.19 1.402 103.4 
Two 18.804 267.4 

1-68 1-403 98.6 
IkO 18.804 267.4 

-0.24 1.404 9 3 . 8  
ONE 18.804 267.4 

0 .946  
82.1 

0.944 
82.1 

0.942 
82.1 

0.941 
82.1 

0. 940 
82.1 

15.676 313.5 525.0 
42.0 

15.926 322.9  524.4 
41 .3  

16.138 332.5 523.9 
40.8 

16.303 342.2 523.5 
40.4 

16.415 352.1 523.2 
40.2 

0.8460 38.4891 0.78 00233  163.1 170.8 -50.0 0.267 

0.841 33.1861 0.74 0.215 161.8 111.3 -48.6 0.252 

0.892 33.7701 0.72 0.217 161.4 171.1 -49.2 0.255 

0 . 9 3 3  34.2681 0.65 0.219 161.2 170.9 -49.1 0.253 

0.962 34.661). -13.25 0.221 161.0 L65.f -48.7 0.255 

0.980 34.9321 0.89 0.222 160.9 170.8 -50.3 0.259 

0.9830 35.0711 0.83 0.222 161.0 170.1 -50.3 0.254 

0.9720 35.0751 0.81 0.222 161.1 170.8 -50.3 0 0 2 5 4  

0.9450 34.9501 0.80 0.222 161.3 170.8 -50-1 0.255 

0.9040 34a7101 0.79 0.221 161.6 170.9 -49.8 0.255 

0.8480 34.37413 0.78 0.219 162.1 i 7 l . l  -49.3 0.256 

0.840 30.511A 0.71 0.202 i60 -7  171.5 -4708 00243 

0.891 30.9621 0.68 0.205 160.3 171.3 -40.4 0.243 

0.932 31.344). 0.59 0.207 160.1 171.1 -48.9 0.243 

0.962 31.6441 -0.91 0.208 159.9 170.3 -49.2 0.243 

0.979 31.8301 1-01 0.209 159.8 171.1 -1)906 00243 



1976 
EARTH-URANUS 

DEPART ARRIVE SPEEO R 1 OECL I 1 V 1 PSI  1 ECCEN SMA T M E T l  W E T 2  P E R l M  APWEL 1 2 V 2 P S I  2 R A OECL SPEEO 
OVI  OVZ OVT LEG C O l S T  RAS OECLS LAM01 

43140.0 46300.0 0.389 181.1 -0.9 -0.11 1.405 88.9 0.940 16.468 2.3 163.2 0.9830 31.9541 0.88 0.210 159.8 171.0 -49.7 0.244 
8.19 5.66 13.85 ONE 18.804 267.4 82.1 40.1 

43150.0 46300.0 0.408 174.9 1.9 
8.61 5.67 14.27 

-0.08 1.405 83.9 0.941 
ONE 18.804 267.4 82.1 

16.463 
40.2 

12.6 163.3 0.9720 31.9551 0.84 0.210 159.9 171.0 -49.6 0.241 

43160.Q 46300.0 0.450 170.3 4.0 -0.06 1.404 7 8 . 8  0.942 16.402 23.0 163.5 0.9460 31.8571 0.82 0.209 160.2 171.1 -49.4 0.244 
9.55 5.67 15.23 ONE 18.804 267.4 82.1 40.4 

4317G.0 46300.0 0.510 167.8 5.1 -0 .05 1.403 73.7 0.944 16.288 33.6 164.0 0.9050 31.6711 0.80 0.208 160.5 171.2 -49.0 0.245 
10.97 5.68 16.66 ONE 18.804 267.4 82.1 40.7 

43180.0 46300.0 0.583 167.3 5.4 -0.04 1.402 68.4 0.947 16.130 44.4 164.6 0.8490 31.4121 0.79 0.207 161.0 171.3 -48.6 0.246 
12.78 5.69 18.47 ONE i 8 . m  267.4 82.1 41.2 

ARRIVAL DATE = 2446400.0 

43090.0 46400.0 0.594 195.7 -6.5 0.10 1.397 112.7 0.943 14.660 313.2 526.0 0.839 28.482A 0.69 0.191 1S9.S 171.8 -47.0 Oa23*  
13.05 5.52 18.57 TWO 20.076 259.0 82.0 44.0 

43100.0 46400.0 0 . 5 2 8  196.8 -6.8 
11.41 5.52 16.93 

0.14 1.399 108.1 0.940 
TWO 20.076 259.0 82.0 

14.865 322.7 525.4 0.890 
4 3 . 3  

28. 84OA 0.64 0.193 159.2 171.5 -47.7 0.234 

43110.0 46400.0 0.470 196.2 -6.1 0 . 2 4  1.400 103.4 0.938 15.038 332.3 524.9 0.932 29.1431 0.53 0.195 158.9 171.3 -48.2 0.234 
10.02 5.52 15.54 TWO 20.076 259.0 82.0 42.8 

4312Q.O 46400.0 0.424 194.6 -1.8 1.24 1.402 98.7 0.937 15.171 342.0 524.5 0.962 29.3801 -0.47 0.197 158.7 170.8 -48.5 0.234 
8.96 5.52 14.48 TWO 20.076 259.0 82.0 42.4 

43130.0 46400.0 0.394 187.4 -4.7 
8.30 5.52 13.82 

43140.0 46400.0 0.387 181.3 -1.3 
8.15 5.53 13.68 

43150.C 46400.0 0.465 175.1 1.7 
8.56 5.53 14.09 

43160.0 46400.0 0.447 170.5 3.8 
9.49 5.54 15.03 

43170.C 46400.0 0.5~7 168.0 5 . p  
10.90 5.55 16.44 

-0 .40 1.403 
ONE 20.076 

93.9 
259.0 

0.936 
82.0 

-0.17 1.403 89.0 0.936 
ONE 20.076 259.0 82.0 

-0.11 1.403 84.0  0.936 
ONE 20.076 259.0 82.0 

-0.09 1.403 
ONE 20.076 

79.0 
259.0 

0.938 
82.0 

-0.07 1.402 73.8 0.940 
ONE 20.076 259.0 82.0  

15.261 352.0 524.3 0.97% 29.5421 1.16 0.198 158.6 171.4 -48.9 0.234 
42.1 

15.303 2.1 164.2 0.9830 29.6241 0.94 0.198 158.7 171.3 -48.9 0.234 
42.0 

15.298 12.4 164.3 0.9720 29.6251 0.87 0.198 158.8 171.3 -48.9 0.235 
42.1 

15.246 22.8 164.5 0.9460 29.5461 0.84 0.198 159.0 171.3 -48.7 0.235 
4 2 . 3  

15.152 33.4  165.0 0.9060 29.3971 0.82 0.197 159.3 171.4 -48.3 0.236 
4 2 . 7  

43180.0 46400.0 0.579 167.4 5.2 -0.06 1.401 68.b 0.943 15.021 44.1 165.5 0.8510 29.190A 0.80 0.195 159.8 171.6 -47.8 0.236 
12.68 5.56 18.24 ONE 20.076 259.0 82.0 43.2 

43090.0 46500.0 

43100.0 46500.0 

43110.0 46500.0 

43120.0 46500.0 

43130.0 46500.0 

43140.0 46500.0 

43150.0 46500.0 

43160.0 46500.0 

4317G.O 46500.0 

43180.0 46500.0 

0.594 195.9 -6.5 
13.06 5.41 in.46 

0.528 1Y7.1 - 6 . 8  
11.42 5.40 16.82 

0.469 196.5 -6.1 
10.01 5.40 15.41 

0.423 194.7 -2 .4 
8.94 5.40 14.35 

0.393 187.5 -5.6 
8.28 5.41 13.68 

0.385 181.6 -1.6 
8.12 5.41 13.53 

0.403 175.4 1 .4  
8.51 5.41 13.92 

0.444 170.7 3.6 
9.43 5.42 14.85 

0.503 168.2 4.0 
10.81 5.43 16.24 

0.515 167.7 5.1 
12.58 5.44 18.02 

ARRlVbL DATE = 2446500.0 

C.12 1.395 112.8 0.940 13.868 312.9 526.9 0.838 26.8981 
TWO 19.142 25P.9 81.7 46.0 

n.17 1.397 108.2 0.937 
T M O  19.142 250.9 81.7 

14.040 3 2 2 . 4  526.3 0.889 
4 5 . 3  

27.190A 

0.29 1.399 103.5 0.934 14.184 332.0 525.8 0.931 27.4371 
THO 19.142 250.9 81.7 44.8 

1.C9 1.400 98.8 0.933 14.295 341.8 525.4 0.961 27.6291 
TWO 19.142 256.9 81.7 44.3 

-0.61 1.401 94.0 0.932 
ONE 19.142 250.9 81.7 

14.370 351.8 525.2 0.979 
44.1 

27.7611 

-0.24 1.402 89.1 0.932 14.405 1.9 165.2 0.9830 27.8261 
ONE 19.142 250.9 81.7 44.0 

-0.15 1.402 84.1 0.932 14.399 12.2 165.2 0.9730 27.826A 
ONE 19.142 250.9 81.7 44.0 

-0.11 1.401 79.1 0.934 
ONE 19.142 250.9 81.7 

14.355 
44.3 

22.6 165.5 0.9470 27.7631 

-0.09 1.4CO 74.0 0.936 14.275 33.2 165.9 0.9070 27.6421 
ONE 19.142 250.9 81.7 44.6 

-0.08 1.399 68.8 0.940 14.163 43.8 166.4 0.8530 27.4741 
ONE 19.142 250.9 81.7 45.1 

0.67 0.180 158.3 172.0 -46.2 0.225 

0.61 0.183 157.9 171.8 -46.9 0.225 

0.49 0.185 157.7 171.6 -47.4 0.225 

-0.32 0.186 157.5 171.1 -47.7 0.225 

1.37 0.187 157.4 171.8 -48.1 0.225 

1.00 0.188 157.4 171.6 -48.2 0.226 

0.91 0.187 157.5 171.6 -48.1 0.226 

0.86 0.187 157.7 171.6 -47.9 0.226 

0.13 0.186 158.1 171.7 -47.6 0.227 

0.81 0.184 158.6 171.8 -41.1 0.228 

ARRIVAL OAT€ - 2446600.0 

43090.0 46600.0 0.595 196.2 -6.6 0.15 1.394 112.9 0.937 13.236 312.6 527.7 0.836 25.6371 0.65 0.170 157.0 172.2 -45.3 0.218 
13.08 5.30 18-39 TU0 18.131 243.6 81.2 48.0 

43100.0 46600.0 0.529 197.4 -6.8 
11.43 5.30 16.73 

0.20 1.396 108.3 0.934 
TWO 18.131 243.6 81.2 

13.384 322.1 527.2 0.888 
47.3 

25.8791 0.59 0.173 156.6 172.0 -46.0 0.218 

43110.0 46600.0 0.470 196.9 -6.2 0.33 1.398 103.6 0.931 13.507 331.7 526.7 0.930 26.0841 0.45 0.175 156.3 171.8 -46.6 0.218 
10.02 5.30 15.31 TWO 18.131 243.6 81.2 46-8 

43120.0 46600.0 0.523 195.0 -2.8 1.01 1.399 98.9 0.929 13.602 341.5 526.4 0.961 26.243A -0.24 0.176 156.2 171.4 -4b.9 0.118 
8.94 5.30 14.24 Tho 18.131 243.6 81.2 46.4 

43130.0 46600.0 0.392 181.5 -6-7 -0.91 1.400 94.1 0.928 13.665 351.S 526.2 0.979 26.3521 1.67 0.177 156.1 112.2 -47.3 0.218 
8.27 5.30 13.57 ON€ 18.131 243.6 81.2 46.1 



1976 
EARTH-URANUS 

OEPART ARRIVE SPEED R A OECL I 1 V 1 PSI  1 ECCEN SMA THE11 WET2 PERlH APREL I 2 V 2 P S I  2 R A OECL SPEED 
O V 1  OV2 OVT LEG COIST RAS OECLS LAHOA 

4314C.C 46600.0 0.384 181.9 -2 .1  -0.32 1.400 89.2 0.928 13.695 1.6 166.1 0.9830 26.406A 1.07 0.177 156.1 171.9 -47.4 0.218 
8.09 5-30 13.39 ONE 18.131 2 4 3 . 6  81.2 46.0 

43150.0 46600.0 0 . 4 P 1  175.7 1.1 
8.46 5.31 13.77 

-0.20 1.400 8 4 . 3  0.929 
ONE lR.131 243.6  8 1 . 2  

13.690 
46.0 

11.9 166.2 0.9730 26.407A 0.94 0.177 156.2 iri.8 -47.3 0.210 

43160.0 46600.0 0.442 171.0 3 . 4  -0.14 1.400 79.3 0.931 13.651 22.3 166.4 0.9480 21.3541 0.89 0.177 156.4 171.9 -47.1 0.219 
9.36 5.31 14.68 ONE 18.131 2 4 3 . b  81.2 46.2 

43170.0 46690.0 0 .5CC 168.5 4 .6  4 - 1 2  1.399 7 4 . 2  0.933 13.582 32.8 166.7 0.9090 26.255A 0 . 8 5  0.176 156.8 171.9 -46.8 0.219 
10.73 5.32 16.05 ONE 18.131 243.6 81.2 46.6 

43180.0 46600.0 0.571 167.9 4.9 -0.10 1.398 69.0 0.937 13.485 43.5 167.2 0.8550 26.1151 0.83 0.174 157.3 172.1 -46.3 0.220 
12.48 5.33 ~ 7 . 8 1  ONE 18.131 243.6 n1.2 47.1  

ARRIVAL DATE - 2446700.0 

43090.0 46700.0 0.597 196.6 -6.6 0.17 1.393 113.0 0.934 12.724 312.2  528.5 0.834 24.6151 0.63 0.161 155.6 172.5 -44.5 0.211 
13.12 5.21 18.33 T U 0  19.383 237.1 80.6 50.1 

43100.0 46700.0 0.530 197.7 -6.9 r.23 1.395 l f lR .4  0.931 12.853 321.8 528.0  0.886 24.819A 0.56 0.163 155.2 172.3 -45.2 0.211 
11.45 5.21 16.66 TWO 19.383 237.1 80.6 49.4 

43110.0 46700.0 0.410 197.3 -6.2 0.36 1.396 103.7 0.928 12.960 331.4 521.6 0.929 24.992A 0.42 0.165 155.0 172.0 -45.7 0.211 
10.03 5.21 15.24 TWO 19.383 237.1  80.6 48.8 

43170.0 46700.0 0.423 195.4 -3.1 0.97 1.398 99.0 0.926 13.043 341.2 527.2 0.960 25.126A -0.19 0.166 154.8 171.6 -46.1 0.211 
8.94 5.20 14.14 TWO 19.383 237.1 8 0 . 6  48.4 

43130.0 4hl f l0 .0  0.392 187.3  -8.5 -1.38 1.359 94.2 0.925 13.098 351.2 521.0 0.978 25.218A 2.14 0.167 154.7 172.7 -46.5 0.211 
8.27 5.20 13.47 ONE 19.383 237.1 8 0 . 6  48 .1  

43140.0 46700.0 0 . 3 8 3  182.2 -2.6 
8-06 5.21 13.27 

-0 .41 1.399 89.4 0.925 
ONE 19.383 237.1 80.6 

13.124 
48.0 

1.3 167.0 0.9830 25.264A 1.16 0.168 154.7 172.2 -46.6 0.211 

43150.0 4410@.0 0.399 116.1 0 . R  - 0 . 2 4  1.319 84.4 0.926 13.119 11.6 167.0 0*9740 25.2646 0.99 0.168 154.8 172.1 -46.5 0.211 
8.42 5.21 13.63 ONE 19.383 237.1 80.4 48.0 

43160.0 46700.0 0.439 171.4 3.1 -0.18 1.399 79.4 0.927 13.085 22.0 167.2 0.9490 25.22lA 0.91 0.167 155.0 172.1 -46.3 0.211 
9.30 5.22 14.52 ONE 19.383 237.1 80.6 4R.2 

43170.0 46100.0 0.496 168.8 4 .4  -0.14 1.398 7 4 . 4  0.930 13.024 32.5 167.6 0.9100 25.13811 0.87 0.166 155.4 112.2 -45.9 0.212 
10.65 5.23 15.87 ONE 19.383 237.1 80.6 48.6 

43180.0 46700.0 0.567 168.3 4.1 -0.12 1.397 69.2 0.934 12.939 43.1 168.0 0.8580 25.021A 0.84 0.165 155.9 172.3 -45.4 0.213 
12.37 5.24  17.61 ONE 19.383 237.1 80.6 49.1 

43190.0 46100.0 0.647 169.3 4.4 -0.11 1.395 64.0 0.938 12.835 53.8 168.6 0.7920 24.878A 0.81 0.163 156.6 172.4 -44.E 0.214 
14.40 5.26 19.65 ONE 19.383 237.1  80.6 49.8 

ARRIVAL DATE - 2446800.0 
43090.0 46800.0 0.599 196.9 -6.1 0.19 1.392 113.2 0.932 1 2 . 3 0 4  311.8 529.3 0.832 23.776A 0.61 0.152 154.2 112.7 -43.6 0.205 

13.16 5.13 18.30 TWO 20.100 231.4 80.0 52.2 

46800.0 0.531 198.1 -7 .0 0.25 1.394 108.6 0.929 12.418 321.4 528.8 0.884 23.951A 0.54 0.154 153.8 172.5 -44.3 0.205 
11.49 5.13 16.62 TWO 20.100 231.4 80.0 51.5 

43110.0 46800.0 0.471 197.8 -6.3 0.39 1.395 103.9 0.926 12.513 331.1 528.4 0.927 24.098A 0.39 0.156 153.5 172.3  -44.9 0.204 
10.05 5.12 15.18 TWO 20.100 231.4 80.0  50.9 

43120.0 46800.0 0.423 195.8 -3.5 0.93 1.397 99.2 0.924 12.586 340.9 528.1 0.959 24.2131 -0.16 0.158 153.3 171.9 -45.2 0.204 
8.95 5.12 14.07 TWO 20.100 2 3 1 . 4  80.0 50.4 

43130.0 46800.0 0.394 186.6 -11.4 -2.22 1.398 94.4 0.923 12.634 350.9 527.9 0.978 24.2911, 2.98 0.159 153.2 173.4 -45.7 00204 
8.30 5 . 1 2  13.42 ONE 20.100 231.4 80.0 50.2 

43140.0 46800.0 0.382 182.6 -3.2 
8.04 5.12 13.16 

-0.51 1.398 89.5 0.922 
ONE 20.100 231.4 80.0 

12.657 
50.0 

1.0 167.8 0.9830 24.331A 1-26 0.1511 153.2 172.5 -45.7 0.204 

43150.0 46800.0 0.397 176.6 0.4 -0.29 1.398 84.6 0.923 12.653 11.2 167.8 0.9740 24.332A 1.03 0.159 153.3 172.4 -45.7 0.204 
8.38 5.13 L3.50 ONE 20.100 231.4 80.0 50.1 

43160.0 46800.0 0.436 171.8 2 . 8  -0.21 1.398 79.6 0.925 12.623 21.6 168.0 0.9510 24.296A 0.94 0.158 153.5 172.4 -45.5 0.205 
9.24 5.13 14.37 ONE 20.100 231.4 80.0 50.3 

43170.0 46800.0 0.493 169.2 4.1 -0.11 1.397 74.6 0.927 12.569 32.1 168.4 0.9120 24,2264 0.89 0.157 153.9 172.4 -45.1 0.206 
10.56 5.14 15.70 ONE 20.100 231.4 80.0 50.6 

43180.C 46800.0 0.563 168.6 4.5 -0.14 1.396 69.5 0.931 12.493 42.7 168.8 0.8600 24.127A 0.85 0.156 154.4 172.5 -44.6 0.207 
12.27 5.15 17.42 ONE 20.100 231.4 80.0 51.1 

43190.0 46800.0 0.642 169.6 4.2 -0.13 1.394 64.3 0.936 121400 53.4 169.3 0.7950 24.0051 0.82 0.154 155.1 172.7 -44.0 0.208 
14.27 5.17 19.44 ONE 20.100 231.4 80.0 51.8 

ARRIVAL DATE = 2446900.0 

43090.C 46900.0 0.681 191.3 -6.9 0.21 1.391 113.4 0.931 11.955 311.4 530.0 0.829 23.011A 0.60 0.143 152.6 172.9 -42.7 0.200 
13.22 5.06 18.88 Two 18.715 226.5 79.2  54.3 

11.53 5.06 16.59 Two 18.715 226.5 79.2 53.5 

10.08 5.05 15.13 wo 1 8 . 7 ~ 5  226.5 79.2 52.9 

43100.0 46900.0 0.533 198.6 -7.1 0.28 1.393 108.7 0.927 12.057 321.0 529.5 0.812 23.231A 0.52 0.146 152.2 172.7 -43.4 6.199 

43110.0 46900.0 0.473 198.3 -6.4 0.42 1.395 104.1 0.924 12.142 330.7 529.1 0.926 23.358A 0.37 0.148 151.9 172.5 -44.0 0.198 



1916 
EARTH-URANUS 

DEPART A R R I V E  SPEED R A OECL I 1 V I PS1 1 ECCEN SUA WET1 THE12 PERIH APHEL I 2 V 2 PSI  2 R A OECL SPEED 
DV1 OVZ O V T  LEG C O l S T  R b S  OECLS LAMOA 

43120.0 46900.0 0.424 196.3 -3.7 0 .91  1.396 99.3 0.922 12.207 340.5 528.8 0.958 23.4511 -0.14 0.149 151.7 112.1 -44.4 0.198 
8.96 5-05 14.01 TU0 18.715 226.5 79.2 52.5 

43130.0 46900.0 0.400 184.6 -17.1 -4.11 1.397 94.6 0.920 12.251 350.5 528.1 0.971 23.5251 4.81 0.110 151.6 114.6 -44.9 0.198 
8.44 5.05 13.49 ONE 18.115 226.5 19.2 52.3 

43140.0 46900.0 0.381 183.0 -3.8 
8.C2 5.05 13.01 

-0.63 1.397 89.7 0.920 
ONE 18.115 226.5 79.2 

12.211 
52 .1  

0.6 168.6 0.9830 23.5601 1.38 0.151 151.6 112.8 -44.9 0.198 

43150.0 46900.0 0.395 171.1 -0.1 -0.35 1.397 84.8 0.921 12.268 10.8 168.6 0.9150 23.5611 1 - 0 8  0.151 151.1 112.6 -44.8 0.198 
8.33 5.05 13.38 ONE 18.115 226.5 79.2 52.1 

43160.0 46900.0 0 . 4 3 3  112.3 2 .5  -0.25 1.397 79.8 0.922 12.241 21.2 168.8 0.9520 23.5311 0 .91  0.150 152.0 112.6 -44.6 0.199 
9.11 5.06 14.23 ONE 18.715 226.5 19.2 52.3 

43110.0 46900.0 0.489 169.6 3.9 
10.47 5 . 0 1  15.54 

-0.20 1.396 14.8 0.925 
ONE 18.115 226.5 19.2 

12.193 
5 2 1 7  

31.7 169.1 0.9140 23.471A 0.91 0.149 152.3 172.1 -44.3 0.200 

43180.0 46900.0 0.558 169.0 4.3 -0.17 1.395 69.7 0.929 12.125 42.2 169.5 0.8630 23.3871 0.86 0.141 152.9 172.8 -43.8 0.201 
12.16 5.08 11.24 ONE 18.115 226.5 19.2 53.2 

43190.0 46900.0 0 . 6 3 1  170.0 4.0 -0.15 1.393 64.5 0.934 12.041 52.9 170.0 0.7990 23.2831 0.83 0.145 153.6 112.9 -43.1 0.202 
14.14 5.10 19.24 ONE 18.715 226.5 79.2 53.8 

4RRIVAL DATE = 2441000.0 

43090.0 47000.0 

43100.C 47000.0 

43110.0 47000.0 

43120.0 47000.0 

43130.0 47000.0 

4 4 O . G  47100.0 v 
43150.0 4 7 m . o  

43160.0 4700C.0 

43170.0 47000.0 

43180.0 47000.0 

43190.0 41000.0 

0.603 197.7 -7.0 
13.29 5.00 18.29 

0.535 199.0 -7.3 
11.59 6 - 9 9  16.58 

0.474 198.8 -6.6 
10.12 4.98 15.11 

0.425 196.9 -4.0 
6 -99  4.98 13.91 

0.468 113.0 -41.2 
9.98 5.01 14.99 

0.380 183.5 -4 .6 
8.01 4.98 12.99 

0.393 117.6 -0.5 
8 . 2 9  4.98 13.21 

0 . 4 3 t  172.8 2 .1  
9.11 4.99 1 4 - 1 0  

0.485 170.1 3.6 
10.39 5.00 15.38 

0.554 169.4 4 . 1  
12.05 5.01 17.06 

0.632 170.3 3.8 
15.01 5.03 19.04 

0.23 1.390 113.6 0.929 
TU0 18.391 222.3 78.4 

11.663 310.9 530.7 0.826 
56.4 

22.4991 

0.30 1.392 108.9 0.925 11.155 320.5 530.3 0.880 22.629A 
lc10 18.391 222.3 18.4 55.6 

0.44 1.394 104.3 0.922 11,832 330.2 529.9 0.925 22.140A 
TWO 18.391 222.3 78.4 55.0 

0.89 1.395 99.5 0.920 11.891 340.1 529.6 0.957 22.8261 
TWO 18.391 222.3 18.4 54.6 

-12.45 1.396 94.1 0.918 11.931 350.1 529.4 0.977 22.8851 
ONE 18.391 222.3 78.4 54.7 

-0.78 1.396 89.9 o . 9 i e  
ONE 18.391 222.3 18.4 

-0 .41  1.397 85.0 0.918 
ONE 18.391 222.3 18.4 

-0 .26  1.396 8C5.1 0.920 
ONE 18.391 222.3 18.4 

-0.22 1.395 75.0 0.923 
ONE 18.391 222.3 78.4 

-0.19 1.394 70.0 0 .921  
ONE 18.391 222.3 18.4 

11.950 0.2 169.3 0.9830 22.916A 
54.1  

11.941 10.4 169.4 0.9160 22.9181 
54.2 

11.923 20.8 169.5 0.9530 22.8931 
54.4 

11.819 31.2 169.8 0.9160 22.8421 
54.1 

11.818 41.7 110.2 0.8660 22.1101 
55.2 

-0.17 1.393 64.8 0 .932  11.741 52.3 110.1 0.802D 22.680A 
ONE 18.391 222.3 18.4 5 5 . 8  

0.58 0.135 151.0 173.2 -41.7 0.195 

0.50 0.138 150.6 173.0 -42.5 0.194 

0.35 0.140 150.3 172.1 -43.1 0.193 

-0.12 0.141 150.1 172.4 -43.5 0.193 

13.21 0.142 150.0 179.0 -54.2 0.195 

1.53 0.143 150.0 113.1 -44.0 0.193 

1.14 0.143 150.1 172.9 -4k.O 0.193 

1.00 0.142 150.3 112.9 -43.8 0.194 

0.93 0.141 150.7 172.9 -43.4 0.194 

0.88 0.140 151.2 173.0 -42.9 0.195 

0.44 0.138 151.9 173.1 -42.3 0.197 

ARRIVAL DATE = 2441100.0 

43090.0 41100.0 0.606 198.1 -1.1 0.25 1.390 113.8 0.928 11.416 310.4 531.4 0.823 22.0091 0 .51  0.120 149.2 173.4 -40.8 0.190 
13.36 4.95 18.31 1UO 19.901 218.6 17.5 58.5 

43100.0 4710G.0 0.538 199.5 -1.4 
11.65 4.94 1 6 . 5 ~  

0.32 1.392 109.2 0.924 
1UO 19.901 218.6 71.5 

11.501 320.0 531.0 0.818 
57 .1  

22.123A 0.48 0.131 148.8 113.2 741.6 0.189 

43110.0 4110010 0.416 199.3 -6.8 0.46 1.393 104.5 0.920 11.571 329.8 530.6 0.922 22.22OA 0 .33  0.133 148.5 173.0 -42.2 0.188 
10.17 4.93 15.10 TU0 19.901 218.6 11.5 57 .1  

43120.0 47100.0 0.426 191.5 -4 .3  0.88 1.394 99.7 0.918 11.626 339.6 530.3 0.956 22.2961 -0 .11  0.134 148r3 172.6 -42.6 0.188 
9.C1 4.92 13.94 TYO 19.901 218.6 11.5 5b.7 

4313n.o 47100.0 0.541 219.2 41.6 18.09 1.395 95.0 0.916 11.662 349.6 530.1 0.976 22.348A -17.33 0.135 148.2 164.5 -40.9 0.192 
11.13 4.97 16.70 TkO 19.901 218.6 77.5 51 .1  

43140.0 47100.0 0.380 183.9 -5.6 -0.97 1.396 90.1 0.916 11.619 359.1 530.1 0.983 22.3751 1.11 0.136 148.2 173.4 -43.1 0.188 
7.99 4.92 12.92 ONE 19.901 218.6 77.5 56.2 

43150.0 47100.0 0.392 118.2 -1.1 
8.25 4.92 13.18 

-0.48 1.396 85.2 0.916 
ONE 19.901 218.6 17.5 

11.617 
56.2 

10.0 110.1 0.9160 22.3181 1.21 0.135 148.3 173.2 -43.1 0.188 

43160.0 47100.0 0.421 173.4 1.7 -0.33 1.395 80.3 0.918 11.656 20.3 170.2 0.9540 22.357A 1.04 0.135 148.6 113.1 -42.9 0.189 
9.04 4.93 13.97 ONE 19.901 218.6 17.5 56.4 

43110.0 41100.0 0.482 170.6 3.3 -0.25 1.395 15.3 0.921 11.616 30.7 170.5 0.9180 22.313A 0.95 0.134 148.9 113.2 -42.6 0.189 
10.3C 4.94 15.24 ONE 19.901 218.6 11.5 56.8 

43i80.0 41100.0 0.549 169.8 3.4 -0.21 1.393 10.2 0.925 11.560 41.2 170.8 0.0690 22.2511 0.89 0.132 149.4 173.3 -42.1 0.191 
11.94 4.95 16.89 ONE 19.901 218.6 71.5 51.2 

43190.0 41100.0 0.626 110.7 3.6 -0 .19 1.392 65.1 0.930 11.490 51.8 171.3 0.0060 22.1131 0.85 0.130 150.1 173.4 -41.5 0.192 
13.88 4 - 9 1  18.85 ONE 19.901 218.6 11.5 51.9 



1916 
EARTH-URANUS 

DEPART ARRIVE SPtEO R A OECL I 1 V 1 PSI  1 ECCEN SMA THE11 THE12 PERlH APHEL I 2 V 2 P S I  2 R 1 OECL SPPPO 
OV1 O V Z  O V T  LEG C O l S l  R A S  OECLS LAHOA 

ARRIVAL DATE * 2441200.0 

43090.0 41200.0 0.610 198.5 -1.2 
13.45 4.90 18.34 

43100.0 47200.0 0.541 200.0 -1.5 
11.12 4.89 16-60 

43110.0 41200.0 0.419 199.9 -6.9 
10.22 4.80 15.10 

43120.0 47200.0 0.428 198.1 -4.6 
9.05 4.81 13.92 

43130.0 41200.0 0.412 201.0 13.9 
8 -70  4 - 8 7  13.51 

$314010 47200.0 0.319 184.3 - 6 . 1  
1.99 4.87 12.16 

43130.0 4120010 0.390 178.8 -1.6 
8.21 4.87 13.09 

4316G.O 47200.0 0 . 4 2 4  114.0 1.3 
8.98 4.813 13.85 

43110.C 41200.0 0.418 111.1 3.0 
10.21 4.89 15.09 

43180.0 47200.0 0.545 110.3 3.6 
11.82 4 - 9 0  16.72 

43190.0 41200.0 0.621 171.1 3 . 4  
13.74 4.92 1fl.66 

4309C.O 47300.0 0.613 198.9 -1.4 
13.54 4.R5 18.39 

43100.0 47300.0 0.544 200.5 -1 .7  
11.19 4.84 16.64 

43110.0 41300.0 0.481 200.5 -1.1 
10.28 4 . 8 3  15.12 

0 .21  1.389 114.0 0 .921  11.208 309.9 532.1 0.820 21s595A 0.56 0.121 141.4 113.6 -39.9 0,186 
TWO 19.882 2 1 5 . 4  76.6 60.6 

0.34 1.391 109.4 0.922 11.285 319.5 531.6 0.815 21.696A 0 .41  0.124 141.0 113.4 -40.6 0.185 
TWO 19.882 215.4 76.6 59.8 

0 .48  1.393 104.7 0.919 11.350 329.3 531.3 0.920 21.7801 0.31 0.126 146.1 113.2 -41.2 0.184 
TU0 19.882 215.4 16.6 59.2 

0.87 1.394 lOC.0 0.916 11.401 339.2 531.0 0.954 21.8411 -0.10 0.127 146.5 172.9 -41.1 0.184 
TWO 19.882 2 1 5 . 4  16.6 58.1 

6 - 1 2  1.395 95.2 0.915 11.435 349.2 530.8 0.916 21.8944 -5.36 0.128 146.4 110.1 -41.5 0.184 
1UO 19.882 215.4 16.6 58.5 

-1.ZP 1.391 90.3 0.914 11.451 359.3 130.7 0.983 21.9181 1.94 0.129 146.4 113.8 -42.3 0.183 
ONE 1 9 s 8 8 2  215.4  16.6 58.3 

-0.36 1.395 850s 0.915 11.449 9.5 110.8 0.9710 21.921A 1.28 0.129 146.5 113.1 -42.2 0.184 
ONE 19.882 215.4 76.6 58.3 

-0 .31  1.395 8C.5 0.916 11.430 19.8 110.9 0.9560 21.9031 1.01 0.128 146.1 113.4 -42.0 0.184 
ONE 19.882 215.4 16 .6  58.5 

-0.28 1.394 15.5 0.919 11.393 30.2 111.1 0.9210 21.8661 0 .91  0.121 141.1 113.4 -41.1 0 .181  
ONE 19.882 2 1 5 . 4  76.6 58.8 

-0.24 1.393 10.5 0.923 11.342 40 .1  171.5 0.8120 21.8121 0.91 0.125 141.6 113.5 -41.2 0.186 
ONE 19.882 215.4 76.6 59.3 

-0 .21  1.391 65.4 0.928 11.278 51.2 111.9 0.8100 21.1451 0.86 0.123 148.2 113.6 -40.6 0.188 
ONE 19.882 215.4 76.6 59.9 

ARRIVAL DATE - 2441300.0 

0 . 2 8  1.389 114.3 0.526 11.030 309.4 532 .1  0.817 21.244A 0.54 0.115 145.4 113.8 -39.0 0.182 
TWO 18.410 212.1 75.6 62.7 

0.35 1.390 109.6 0 .921  11.102 319.0 532.3 0.872 21.3321 0.45  0 .111  145.0 173.6 -39.7 0.181 
IWO 18.410 212.1 15.6 61.9 

0.49 1.392 104.9 0.918 11.163 328.8 531.9 0.918 21.4011 0.30 0.119 144.1 113.4 -40.3 0.180 
TWO 18.410 212.7 75.6 61.3 

'43120.0 41300.0 0.429 198.1 -5.0 0.86  1.393 100.2 0.915 11.209 338.1 531.1 0.953 21.4661 -0.09 0.121 144.5 113.1 -40.8 0.180 
9 .09  4 . 8 3  13.91 1 M O  18.410 212 .1  15.6 60.8 

43130.0 41300.0 0.401 198.6 6.9 3.92 1.394 95.4 0.913 11.241 348.1 531.5 0.915 21.508A -3.16 0.122 144.4 111.4 -40.8 0.180 
8.46 4.82 13.28 7WO 1fl.410 212 .1  15.6 b0.5 

43140.0 47300.0 0.319 184.1 -8 .1  -1.51 1.395 9C.6 0.913 11 .251  358.8 531.4 0.983 21.530A 2.25 0.122 144.4 114.2 -41.4 0.119 
1.99 4.82 12.81 ONE 18.410 212.1 15.6 60.4 

43150.0 47300.0 0 -388  119.5 -2.3 -0.64 1.395 85 .1  0.913 11.256 9.0 111.4 0.9180 21.5346 1.36 0.122 144.5 113.1 -41.3 0.180 
8.18 4.82 13.00 ONE 18.410 212.1 15.6 60.4 

43160.0 41300.0 0 . 4 2 2  114.6 0.9 -0.42 1.394 80.8 0 .915  11.238 19.3 111.5 0.9510 21.518A 1.12 0.122 144.7 113.6 -41.2 0.180 
8.91 4 . 8 3  13.74 ONE 18.410 212.7 75.6 60.5 

43110.0 41300.0 0.474 171.6 2 . 6  -0.31 1.394 15.8 0.918 11.205 29.1 111.8 0.9230 21.486b 1-00 0.121 145.1 113.6 -40.8 0.181 
10.12 4.84 1 4 - 9 6  ONE 18.410 212.7 15.6 60.8 

43180.6 41300.0 0.540 110.1 3.3 -0.26 1.392 70.8 0.922 11.157 40.1 112.1 0.8750 21.440A 0.92 0.119 145.6 113.1 -40.4 0.182 
1 1 - 7 1  4.85  16.56 ONE 18.410 212.1 15.6 61.3 

43190.0 41300.0 0.616 171.6 3.1 -0.23 1.391 65 .1  0.927 11.098 50.6 172.4 0.8140 21.3811 0.81 0.111 146.2 113.8 -39.8 0.184 
13.61 4 . 8 1  l8.W ONE 18.410 212.1 75.6 61.9 

ARRIVAL O A I t  = 2441400.0 

43090 6 41400.0 0.611 199.4 -7.5 0.30 1.388 114.5 0.925 10.819 308.8 533.2 0.813 20 .9451  0.53 0.108 143.3 114.0 -38.1 0.119 t 13.63 4.82 18.45 TWO 18.861 21C.2 14.6 64.8 

43100.0 41400.0 0.541 201.0 -7.9 0.37 1.390 109.9 0.921 10.946 318.5 532.9 0.869 21.0231 0.44 0.111 142.9 113.8 -38.8 0.118 
11.88 4.80 16.68 TWO 18.861 21C.2 74.6 64.0 

43110.0 41400.0 0.484 201.1 -1.4 0.51 1.392 105.2 0.917 11.003 328.2 532.5 0.916 21.0891 0.28 0.113 142.6 113.6 -39.4 0.177 
10.35 4.19 15-14 TWO 18.861 210.2 14.6 63.4 

43120.0 41400.0 0.431 
9.13 

199.4 -5.3 
4.19 13.92 

0.85  1.393 10C.4 0.914 
TWO 18.861 210.2 74.6 

11.041 338.1 532.3 0.951 
62.9 

21.1421 -0.08 0.115 142.4 113.3 -39.9 0.116 

43130.C 41400.0 0.399 198.1 3 .1  3.00 1.394 95.1 0.912 11.016 348.1 532.1 0.914 21.119A -2.25 0.116 142.3 172.1 - * a 0  0.176 
8.41 4.18 13.19 TU0 18.861 210.2 74.6 62.6 

43140.0 47400.0 0.380 184.9 -9.9 -1.93 1.394 90.8 0.911 11.091 358.2 532.0 0.983 21.1991 2.66 0.116 142.3 17486 -40.5 0.116 
8.00 4.18 12.78 ONE 18.861 210.2 74.6 62.4 

4 3 1 5 0 . C  41400.0 0.387 180.2 -3.0 -0.14 1.394 86.0 0.912 11.091 8.4 112.1 0.918D 21.203A 1.45 0.116 142.4 174.0 -40.5 0.116 
8.15 4-78  12.93 ONE 18.861 210.2 74.6 62.4 

43160.0 41400.0 0.419 175.3 0 .4  -0.47 1.394 81.1 0.913 11.015 18.1 112.2 0.9590 21.1911 1.16 0.116 142.6 173.9 -40.3 0.176 
8.85 4.19 13.64 ONE 18.861 210.2 14.6 62.6 

16 



1976 
EARTH-URANUS 

43170.0 47400.0 

43180.0 47400.0 

4319n.o 47400.0 

4309n.n 47500.0 

43100.0 47500.0 

43110.0 41’100.0 

43120.0 47500.0 

43130.@ 41500.0 

43140.0 47500.0 

43150.0 41500.0 

43160.0 47500.0 

43110.0 47500.0 

43100.0 47500.0 

43190.0 41500.0 

SPEED R 1 OECL I 1 V 1 PSI 1 ECCEN 
O V l  OVZ O V T  LEG COiST R6.S OECLS 

SMA THE11 THE12 PERIH APHEL 
LAU01 

0.410 172.2 2.3 -0.35 1.393 16.1 0.916 11.044 29.1 172.4 0.9250 21.1631 
10.03 4.80 14.83 ONE 18.861 210.2 74.6 62.9 

0.536 171.3 3.0 -0.29 1.392 71.1 0.920 11.000 39.5 112.6 0.8780 21.1224 
11.60 4.81 16.41 ONE lR.861 210.2 74.6 63 .3  

0.611 112.0 2.9 -0.25 1.390 66.0 0.925 10.945 50.0 113.0 0.8180 21.0721 
13.47 4.83  18.30 ONE 18.861 210.2 74.6 63.9 

ARRIVAL O A T €  = 2441500.0 

0 .621  199.9 -7 .1  0.31  1.388 114.8 0 .925  10.750 308.2 533.8 0.809 20.6911 
13.14 4 . 1 8  18.53 1hO 20.244 208.1 73.6 66.8 

0 .551  201.5 -8 .1  
11.97 4.77 16.74 

0.487 201.7 -1 .6 
10.42 4.16 15.18 

0.434 200.1 -5.6 
9.18 4.75 13.93 

0.398 198.2 1.7 
8.40 4.75 13.14 

0.381 184.9 -12.3 
8.03 4.75 12.78 

0.385 180.9 -3.7 
8.11 4.15 12.86 

C.38 1.390 110.1 0.920 
THO 20.244 208.1 73.6 

0 .52  1.391 105.4 0.916 
THO 20.244 208.1 73.6  

0.85 1.392 lOG.7 0.913 
TU0 20.244 208.1 73.6 

2.49 1.393 
THO 20.244 

95.9 
208.1 

0.911 
73.6 

-2.55 1.394 91.1 0.910 
ONE 20.244 208.1 73.6 

-0 .85  1.394 86.2 0.911 
ONE 20.244 208.1 73.6 

10.813 317.9 533.4  0.866 20.7601 
66.1 

1 0 . ~ 6 6  327.1  533.1 0.913 2 0 . ~ 1 9 ~  
65.4 

10.907 337.6 532.9 0.949 
65 .O 

20.8651 

10.936 347.6 532.1 0.973 2 0 ~ 8 9 9 A  
64.6 

10.950 351.7 532.6 0.983 20.9111 
b4.5 

10.950 
64.4 

7.9 172.7 0.9790 20.9211 

0.416 176.0 -0.1 -0.52 1.393 81.3 0.912 10.935 18.2 172.7 0.9600 20a9111  
8.79 4.15 13.54 ONE 20.244 208.1 13.6 64.6 

0.466 172.8 1 .9  -0.38 1.393 76.4 0.915 10.907 28.5 172.9 0.9280 20.8871 
9.94 4.16 14.70 ONE 20.244 208.1 73.6 64.9 

0.531 171.8 2.7 -0 .31  1.391 71.4 0.919 10.867 38.9 173.2 0.8010 20 .8521  
11.48 4 - 7 7  16.26 ONE 20.244 208.1 73.6 65.3 

0.605 172.5 2 . 6  -0.27 1.390 66.4 0.924 10.815 49.4 173.5 0.8220 20.808A 
13.33 4.79 lR.13 ONE 20.244 208.1 73.6 65.9 

I 2 V 2 P S I  2 R 1 OECL SPEED 

1.02 0.115 123.0 173.9 -40.0 0.171 

0.94 0.113 143.5 113.9 -39.5 0.179 

0.88 0.111 14411 174.0 -39.0 0.100 

0.52 0.103 141.0 174.2 -31.2 0.116 

0.43 0.105 140.7 174.0 -31.9 0.175 

0.27 0.108 140.4 173.8 -38.5 0.174 

-0.08 0.109 140.2 113.5 -39.0 0.113 

-1.74 0.110 140.1 172.6 -39.2 0.173 

3.27 0.111 140.1 115.2 -39.7 0.173 

1 - 5 6  0.111 140.2 114.3 -39.6 0.173 

1 - 2 1  0.110 140.4 174.1 -39.5 0.113 

1.05 0.109 140.8 174.1 -39.1 0.172 

0.96 0.100 141.2 174.1 -38.7 0.175 

0.89 0.105 141.9 174.2 -38.2 0.171 

ARRIVAL OATE = 2447600.0 

43090.0 57600.0 0.625 2F0.3 -7.9 0.33 1.387 115.1 0.924 10.640 301.6 534.3 0.805 20.4751 0 .51  0.098 138.7 174.4 -36.3 0.L74 
13.85 4.16 18.61 THO 19.493 206.2 72.6 68.9 

43100.0 41600.0 0.555 202.1 -8.3 0.40 1.389 110.4 0.919 10.699 317.3 534.0 0.863 20.5351 0.42 0.100 138.3 174.2 -37.1 0.112 
12.06 4.14 16.80 Tho 19.493 206.2 72.6 68.1  

43110.0 47600.0 0.49C 202.4 -1.8 0.53 1.391 105.7 0.915 10.749 327.1 533.7 0.911 20.5881 0.26 0.102 138.1 174.0 -37.7 0.171 
10.50 4.73 15.23 THO 19.493 206.2 12.6 67.5 

43120.0 41600.0 0.436 200.9 -5.9 0 .84  1.392 101.0 0.912 10.788 337.0 533.5 0.948 20.629A -0.07 0.104 137.9 173.1 -38.1 0.170 
9.24 4.72 13.96 TWO 19.493 206.2 12.6 67.0 

43130.0 47600.0 0.399 198.6 0 . 3  2.17 1.393 96.2 0.910 10.816 347.0 533.3 0.972 20.6591 -1.42 0.105 131.8 172.9 -38.4 0.170 
8.41 4.11 13.12 THO 19.493 206.2 72.6 66.7 

43140.0 41600.0 0.384 184.4 -15.9 -3 .51  1.393 91.4 0.909 10.829 357.1 533.2 0.983 20.676A 4.24 0.106 137.8 175.9 -30.9 0.110 
8 - 1 0  4.71 12.82 ON€ 19.493 206.2 7 2 . 6  66.5 

43150.0 47600.0 0.384 181.6 -4.6 -0.98 1.393 86.5 0.910 10.830 7.3 173.2 0.9790 20.6801 1.69 0.106 137.9 115.5 -30.8 0.170 
8.C9 4.71 12.80 ONE 19.493 206.2 72.6 66.5 

43160.0 47600.0 

43170.0 47600.0 

0.413 176.1 -0 .7 
8.73 4.72  13.44 

0.462 173.5 1.5 
9.85 4-13 14.58 

43180.0 41600.0 0.526 177.3 2 . 4  
11.37 4.74 16.11 

43190.0 47600.0 0.600 173.0 2.4 
13.20 4 - 7 6  17.96 

43090.C 47700.0 0.630 200.8 -8.0 
13.97 4.73 18.7’) 

43100.0 47700.0 0.559 202.6 -8.5 
12.17 4.72 16.88 

43110.0 47700.0 0.494 203.0 -8.0 
10.58 4.70 15.28 

43120.0 47700.0 C.439 201.6 -6.3 
9.30 4.69 13.99 

43130.0 47700.0 0.400 199.2 -0.8 
8.43 4.69 13.12 

-0.58 1.393 81.6 0 .911  
ONE 19.493 206.2 72.6 

-0.42 1.392 76.7 0.914 
ONE 19.493 206.2 72.6 

10.817 
66.6 

10.791 
66.9 

11.6 173.3 0.9620 20.612A 

27.9 113.5 0.9300 20.6511 

1.26 0.105 138.1 174.3 -38.6 0.170 

1.08 0.101 138.4 174.3 -38.3 0.171 

-0 .34 1.391 71.7 0.918 10.753 38.3 173.7 0.8840 2 0 . 6 2 1 ~  0.98 0.102 138.9 174.3 -37.9 0.172 
ONE 19.493 206.2 72.6 67.3 

-0 .29  1.390 66.7 0.923 10,704 48.7 174.0 0.8270 20*5821 0.90 0.100 139.5 174.4 -31.4 0.174 
ONE 19.493 206.2 12.6 67 .8  

ARRIVAL OAT€ a 2447100.0 

0.34 1.387 115.6 0.924 10.546 306.9 534.9 0.801 20.291A 0.50 0.093 136.1 174.6 -35.5 0.171 
TWO 18.327 204.6 71.6 10.9 

0.41 1.389 11C.7 0.919 10.602 316.7 534.5 0.859 20.3451 0.40 0.095 135.8 174.4 -36.2 0.170 
THO 18.321 204.6 71.6 10.1 

0.54 1.390 106.0 0.915 10.650 326.5 534.2 0.900 20.3911 0.25 0.097 135.6 114.2 -36.8 0.169 
THO 18.327 204.6 11.6 69.5 

0.84 1.392 101.2 0.912 10.681 336.4 534.0 0.946 20.4201 -0.07 0.099 135.5 173.9 -37.3 0.168 
TU0 18.321 204.6 71.6 69.0 

1.95 1.393 96.5 0.909 10.713 346.4 533.9 0.911 20.4551 -1.20 0.100 135.4 173.2 -31.5 0.167 
THO 18.327 204.6 71.6 68.1 



1916 
EARTH-URANUS 

O E P A R l  ARRIVE S P E E D  R A OECL I 1 V 1 PSI 1 ECCEN S M A  T H E T l  lHET2 PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
OVI  OVZ OVT LEG COIST R A S  OECLS LAMOA 

43140.0 47700.0 0 .393 182.1 -22.0 -5 .29  1.393 91 .1  0.908 10.126 356.5  533.8 0.983 20.4701 6.02 0.101 135.4 177.0 -38.2 0.168 
8.29 4.69 12-98 ONE 18.321 204.6 11 .6  60.5 

43150.0 41100.0 0.383 182.3 -5.5 -1.13 1 . 3 9 3  86.8 0.909 10 .721  6 . 1  113.8 0.9800 20.4751 1.83 0.101 135.5 115.8 -38.0 0.167 
8.06 4.69 12.15 ONE 18.321 204.6 71.6 68 .4  

43160.0 47100.0 0.410 171.4 -1.3 -0.64 1.393 81.9 0.910 10.115 17.0 113.9 0.9630 20.4681) 1.32 0.100 135.1 114.5 -37.8 0.168 
8.66 4.69 13.36 ONE 18.321 204.6 7 1 . 6  68.6 

43170.0 41100.0 0.459 114.2 1.0 -0.46 1.392 77.0 0.913 10.691 21.3 174.0 0.9320 20.4501 1.12 0.099 136.0 174.5 -37.5 0.169 
9.76 4.10 14.46 ONE 18.327 204.6 11 .6  68.8 

43180.0 47700.0 0.521 112.9 2 . 0  -0 .37  1.391 12.0 0.911 10.656 31.1 114.2 0.8880 20.4241 1 - 0 0  0.098 1366.4 114.5 -37.1 0.170 
11.25 4.11 15.96 ONE 18.327 204.6 7 1 . 6  69.2 

C.594 113.5 2.1 
13.06 4 - 7 3  11.79 

-0 .31  1.389 67 .0  0.922 
ONE 18.321 204.6 7 1 . 6  

10.611 
69 .1  

48.1 114.5 0.8310 20.390A 0.92 0.096 13609 114.5 -36.6 0.171 

ARRIVAL DATE .( 2441800.0 

43090.0 51800 .0  0.635 2n1.3 - 8 . 2  0 .35  1 .381  115.1 0 .924  10.466 306.3 535.3 0.796 20.135A 0.49 0.088 133.4 114.7 -34.7 0.170 
14.10 4.11 18.81 TWO 19.436 203.1 10 .5  72 .8  

43100.0 47800.0 0 .563 203.2 - 8 . 7  0 . 4 3  1.389 111.0 0.919 10.519 316.0 535.0 0.856 20.183A 0.39 0.091 133.2 174.5 -35.4 0.168 
12-27 4.69 16.97 TWO 19.436 203.1 70 .5  12.1 

43110.0 4 7 R O O . O  0 .491  203 .1  - 8 . 3  0.55  1.390 106.3 0.915 10.565 325.8 534.8 0.905 20.224A 0.24 0.093 133.0 114.3 -36.0 0.1667 
10.67 4.68 15.35 1WO lq.436 203.1  10 .5  11 .5  

4312C.O 47800.0 0 .441  202.4  -6.6 0.83 1.391 101.5 0.911 10.6CO 335.8  534.5 0.944 20 .2571  -0.06 0.095 132.9 174.1 -36.5 0.166 
9.36 4.61 14 .03  T Y O  19.436 203.1 10 .5  11 .0  

43130.0 41800.0 0 .501  199.9 -1.1 1 - 1 9  1.392 96.8 0.909 10.625 345.8 534.4 0.970 20.281A -1.04 0.096 132.0 113.5 -36.1 0.165 
8.46 4.66 13.13 TWO 19.436 203.1 70.5 10.6 

43140.0 41800.0 0.427 116.9 -35.0 -9.61 1.393 91.9 0.908 10.639 355.9 534.3 0.982 20.2951 10.33 0.096 132.9 119.5 -31.5 0.166 
9.04 4.68 13.12 ONE 19.436 203.1 10.5 10.6 

43150.0 47800.0 0 .362  183.0 -6 .5  -1.31 1.393 87.1 0.908 10.640 6.1 114.3 0.9810 20.299A 2.01 0 .091  132.9 175.1 -31.2 O a t 6 5  
8 . C 4  4.66 12.10 ONE 19.436 203.1 10.5 10 .4  

4316C.0 41800.0 0.408 118.2 -1.9 -0.72 1.392 82.2 0.909 10.629 16.3 114.4 0.9650 20.294A 1.39 0.096 133.1 116.8 -31.0 0.165 
8.61 4.61 13.27 ONE 19.536 203.1 70.5 70 .5  

43110.0 47800.0 0 .455  114.9 0 .6 -0.50 1.392 17 .3  0.912 10.601 26 .1  114.5 0.9350 20.219A 1.15 0.095 133.4 174 .1  -36.8 0.166 
9.67 4.68 14.34 ONE 19.436 203.1 70.5 70.8 

43180.0 47800.0 0 . 5 1 1  113.5 1 . 1  -0 .40 1.391 72.3 0.916 10.514 31.0 114.7 0.8910 20.2561 1.02 0.093 133.7  1 1 4 . 1  -36.4 0.167 
11.13 4.69 15.82 ONE 19.436 203.1 10.5 71.1 

43190 .0  47800.0 0.589 114.0 1.8 -0.34 1.389 61.3 0.921 10.531 41.4 115.0 0.8350 2 0 ~ 2 2 1 A  0.93 0.091 134.3 114.7 -35.9 0.169 
12.92 4 - 7 1  11.63 ONE 19.436 203.1 10.5 11 .6  

ARRlVbL DATE I: 2448000.0 

43090.C 48000.0 0.645 202.3 - 8 . 6  0.38 1.386 116.4 0.924 10.341 304.9 536.3 0.187 19.8956 0.48 0.080 127.6 175.0 -33.2 0.167 
14.36 4.68 19.04 1WO 19.053 200.5 6 8 . 4  16 .1  

43100.C 4ROCO.r)  0.512 204.4 -9.1 0 . 4 5  1.388 111.6 0.918 10.390 314.1 536.0 0.848 19.9321 0.38 0.083 127.5 174.9 -33.9 0 .165  
12.51 4.66 11.17 Tho 19.053 200.5 68.4 15.9 

53110.0 48000.0 0.505 205.1 -8.8 0.57 1.390 106.9 0.914 10.431 324.5 535.7 0.899 19.964A 0.22 0.085 121.4 114.7 -34.5 0.163 
10.86 4.64 15.51 1WO 19.053 200.5 68.5 15 .3  

43120.0 48000.0 0.448 204.0 -1 .3  0.83 1.391 102.1 0.910 10.464 334.5 535.6 0.939 19.990A -0.06 0 .081  127.4 174.4 -34.9 0.162 
9.51 4.63 14.14 TWO 19.053 200.5 68.4 14.9 

43130.0 48000.0 0.405 201.4 -3.2 1 .51  1.392 97.4 0.908 10.488 344.5 535.4 0.967 2O.OOVA -0.83 0.088 121.4 114.0 -35.2 0.161 
8.54 4.62 13.17  TWO 19.053 200.5 68 .4  14.5 

43140.C 48000.0 0.600 228.3 49.3 22.55 1.392 92.6 0 .901  10.501 354.6 535.3 0.981 20.021A -21.84 0.089 121.4 163.9 -33.0 0 .168  
13.20 4.69 11.90 TWO 19.053 20C.5  68.4 15.0 

43150.0 48000.0 0.380 184.3  -9 .1  -1.80 1.392 81.7 0.907 10.503 4.8 175.3 0.9820 20.0251 2.49 0.089 127.5 175.1 -35.1 0.161 
8.01 4.62 12.63 ONE 19.053 200.5  68.4 14.3 t 

43160.0 48000.0 0.403 119.8 -3.2 -0 .88  1.392 82.8 0.908 10.494 15.0 115.4 0.9680 20.021A 1.54 0.088 121.6 115.2 -35.5 0.162 
8.49 4 .63  13.12 ONE 19.053 200.5 68.4 14.3 

43170.0 48000.0 0 .441  176.3 -0 .4  -0.60 1.391 71.9 0.910 10.415 25.3 115.5 0.9400 20.0111 1.23 0 .081  121.8 115.0 -35.3 0.162 
9.49 4.63 14.12 ONE 19.053 200.5 68.4 14.5 

43180 .0  48C00.0 0 .501  114.8 0.9 -0.46 1.390 73.0 0 . 9 1 4  10.446 35.6 115.6 0.8980 19.994A 1.07 0.016 128.1 175.0 -35.0 0.164 
10.90 4.65 15.55 ONE 19.053 200.5 68.4 14.9 

43190.0 48000.0 0.518 115.1 1.2 -0.39 1.389 68.0 0 .919  10.408 46.0 115.9 0.8440 19.912A 0.96 0.084 128.5 115.0 -34.5 0.165 
12.64 4 . 6 1  11.31 ONE 19.053 200.5 68 .4  75.3 

A R R L V l L  OAT€ * 2448200.0 

43100.0 48200.0 0.582 205.6 -9.5 0 . 4 1  1.388 112.3 0.918 10.299 313.3 536.9 0.840 19.159A 0.36 0.0?6 121.2 175.1 -32.5 0.162 
12116 4.64 11.39 TWO 19.986 198.4 66.3 19.6 

43110.0 48200.0 0.514 206.5 -9.3 0 .59  1.389 101.6 0.914 10.338 323.2 536 .1  0.892 19.183A 0.21 0.0679 121.2 174 .9  -33.1 0 .161  
11 .01  4.62 15.69 TWO 19.986 198.4 66.3 19.0 
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1976 
EARTH-URANUS 

DEPART ARRIVE 

4 3 i ~ n . o  ~ . R Z C O . C  

4313c.C 437plO.C 

4314t .c  4 ~ 2 n c . o  

4315C-O 48200.0 

43160.0 4 ~ 0 0 . 0  

43170.0 48200.0 

$3180.0 48200.0 

SPEED R A OECL 
O V I  O V Z  O V T  

9.455 735.7  - R . ?  
) . e 7  4.69 lG.21  

f i . b C ?  203.1  -4 .5 
8.04 4.60 13.24 

0.4r2 2 ~ 4 . 5  13.4 

c . 3 ~  185.3 -12.7 

8.47 4.60 13.07 

8.02 4.59 12.61 

0.398 181.5 -4.8 
8.39 4.60 12.99 

0.439 177.9 -1.5 
9.32 4.60 13.92 

0.497 176.1 0 . 1  
10.67 4.62 15.29 

I 1 V 1 PSI 1 E G C C N  
LCG C P I S T  RdS O E C L S  

3.>3? 1.3'31 l D ? . U  c.910 
1.411 1 9 . Y P h  19L.4 h h . 3  

1.42 1 .352 9 C . 0  O.SC7 
TU0 19.486 l l R . 4  6 6 . 3  

6.18 1.392 11.2 0,906 
Thfl 19.9t)b 198.4 66.3 

- 2 . 5 9  1.392 8H.4  0 . 9 G b  
ONE 19.986 19R.4 66.3 

-1.09 1.392 83.5 0.907 
ONE 19.986 198.4 66.3 

-0.70 1.391 78.6 0.909 
ONE 19.986 198.4 66.3 

-0.53 1.390 73.7 0.913 
ONE 19.986 198.4 66.3 

SMA THE11 THETZ PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
LAMOA 

10.3W 333.1 530.5  0.014 191B03A -0 .05  C . O f l 0  121.3 174.7 -33.5 0.160 
711 .I> 

10.391 3 4 3 . 2  536.3 G.964 19.818A -0 .68 0.082 121.4 174.3 -33.8 0.159 
7 6 . 2  

10.404 353.3 536.3 0.980 19.82HA -5.47 0.082 121.5 171.8 -33.6 0.159 
7H.O 

10.4C7 3.4 176.3 0.9820 19.8311 3.28 0.083 121.6 176.4 -34.3 0.158 
78.0 

10.400 13.7 176.3 0.9700 19.829A 1.74 0.082 121.7 175.5 -34.2 0.159 
78.0 

10.383 23.9 176.4 0.9440 19.822A 1.32 0.081 121.8 175.3 -34.0 0.159 
78 .2 

10.357 34.2 176.5 0.9050 19.8101 1.12 0.080 122.0 175.3 -33.7 0.161 
78.5 

43190.0 48200.0 0.567 176.2 0 .5  -0.44 1.388 68.8 0.917 10.323 44.5 176.7 0.8520 19.1941 1.00 0.078 122.3 175.3 -33.3 0.162 
12.36 4.63 17.00 ONE 19.986 198.4 66.3 78.9 

43200.0 48200.0 0.643 177.8 0.1 - 0 . 3 R  1.387 63.8 0 .923  10.2RZ 54.8 176.9 0 .7890  19.7764, 0.91 0.075 122.6 175.3 -32.8 0.16s 
14.31 4.66 18.96 ON€ 19.986 198.4 66 .3  79.4 

ARRIVAL OATE = 2448400.0 

0.593 206.8 -9.9 
13.03 4.62 17.65 

0.49 1 . 3 ~ 8  113.0 0.919 
THO 18.697 196.6 64 .1  

10.239 311.8 537.7 0.831 
H3.1 

19.6411 0.35 0 .071  114.4 175.3 -31.3 0.161 

43110.C 48400.0 0.524 207.9 -9.9 0.6C 1.389 108.2 0.914 10.275 321.7 537.5 0.8BS 19.665A 0.20 0.074 114.7 175.2 -31.8 0.159 
11.30 4.60 15.91 TWO 18.697 196.6 64.1 82.6  

43120.0 48400.0 0.463 207.3 -8 .7  0.81 1.390 103.5 0.910 10.304 331.7 537.3 0.929 19.6801 -0.05 0.075 114.9 175.0 -32.3 0.158 
9.n5 4.59 14.44 TWO 18.697 196.6 64.1 82.1 

43130.C 48400.0 0.415 205.0 -5 .7 1.32 1.391 98.7 0.907 10.326 341.7 537.2 0.960 19.6914 -0.59 0.077 115.1 174.6 -32.6 0.157 
8.76 4.58 13.33  TWO 18.697 196.6 64.1 Bl.8 

4v40.C 48400.0 0.391 203.3 5.0 3.82 1.392 93.9 0.905 10.339 351.9 537.1 0.979 19.6981 -3.12 0.078 115.2 173.2 -32.6 0.156 
8.25 4.57 12.82 TlrO 18.697 196.6 64.1 81.6 

43150.0 48400.0 0.385 185.3 -18.7 -4.11 1.392 89.0 0.905 10.342 2.0 177.1 0.9830 19.7024, 4.78 0.078 115.3 177.4 -33.2 0.157 
8 .11  4.57 12-69 ONE 18.697 196.6 64.1 81.5 

43160.0 48400.0 0.394 183.2 -6.6 -1.35 1.392 84.2 0.906 10.337 12.2 177.1 0.9730 19.7014, 1.99 0.077 115.4 175.9 -33.0 0.151 
8.30 4.57 12.87 ONE 18.697 196.6 64.1 81.5 

43170.0 48400.0 0.432 179.5 -2.6 -0 .83 1.391 79.3 0.908 10.323 22.5 177.2 0.9490 19.696C 1 - 4 2  0.077 115.5 175.6 -32.8 0.151 
9.15 4.58 13.73 ONE 18.697 196.6 64.1 81.7 

43180.0 48400.0 0.488 177.6 -0.8 -0.61 1.390 74.4 0.912 10.300 32.7 177.3 0.9110 19.6884, 1.18 0.075 115.5 175.5 -32.5 0.159 
10.45 4.59 15.04 ONE 18.697 196.6 64.1 81.9 

43190.0 48400.0 0.555 177.5 -0.2 -0.49 1.388 69.5 0.916 10.269 43.0 177.5 0.8610 19.6771 1.03 0.073 11516 175.5 -32.2 0.160 
11-08 +e61 16.70 ONE 18.697 196.6 64.1 82.3 

4320C.O 48400.0 0.631 178.9 -0.4 -0.43 1.386 64.5 0.922 10.231 53.3 177.6 0.7990 19.6631 0.93 0.071 115.8 175.S -31.7 0.162 
13.99 4.63 18.62 ONE 18.697 196.6 64.1 82.7 

ARRIVdL DATE * 2448600.0 

43100.0 48600.0 0.605 208.0 -10.4 0.51 1.388 113.7 0.920 10.203 310.3 538.4 0.821 19.5841 0.33 0.067 107.2 175.5 -30.3 0.160 
13.32 4.61 17.93 TWO 20.386 195.1 62.0 86.4 

431ln.O 48600.0 0.534 209.3 -10.4 0.62 1.389 109.0 0.914 10.237 320.2 538.3 0.877 19.5961 0.19 0.010 107.7 175;4 -30.8 0.118 

43120.0 48600.0 0.471 209.0 -9.4 0.81 1.390 104.2 0.910 10.265 330.2 538.1 0.923 19.606A -0.04 0.072 108.2 175.2 -31.2 0.157 

11.55 4.59 16.14 TWO 20.386 195.1 62.0 85.9 

10.05 4.58 14.62 1 U O  20.386 195.1 62.0 85.5 

43130.0 48600.0 0.421 206.9 -6.7 1.25 1.391 99.4 0.907 10.285 340.3 538.0 0.957 19.614A -0.51 0.073 108.5 114.9 -31.5 0.1S6 
8.89 4.56 13.46 1UO 20.386 195.1 62.0 85.1 

43140.0 48600.0 0.391 2 0 k . 3  1.0 2.89 1.392 94.6 0.905 10.298 350.4 538.0 0.977 19.6201 -2.19 0.075 108.7 113.9 -31.6 0.155 
8.23 4.56 12.79 1WO 20.386 195.1 62.0 84.9 

43150.0 48600.0 0.412 181.1 -32.1 -8.19 1.392 89.7 0.905 lD.303 0.6 177.9 0.9830 19.6231 8.85 0.074 108.8 179.1 -32.4 0.156 
8.69 4.57 13.26 ONE 20.386 195.1 62.0 84.9 

43160.0 48600.0 0.390 184.9 -8.8 
8.22 4.56 12.78 

-1.71 1.391 84.9 0.905 
ONE 20.386 195.1 62.0 

10.299 
84.8 

10.8 117.9 0.9760 19.6221 2.34 0.074 108.9 176.3 -32.0 0.155 

43170.0 48600.0 0.425 181.3 -4.0 4 . 9 7  1.391 8C.0 0.907 10.287 21.0 178.0 0.9540 19.6191 1 -51  0.073 108.9 175.9 -31.0 0.156 
8.99 4.57 13.56 ONE 20.386 195.1 62.0 85.0 

1 
43180.0 48600.0 0.478 179.1 -1.7 -0.69 1.390 75.1 0.911 10.266 31.2 178.1 0.9180 19.614A 1 - 2 5  0.072 108.8 175.8 -31.6 0.151 

1 0 . z ~  *.sa 14.89 ONE 20.386 195.1 62.0 85.2 

43190.0 48600.0 0.544 178.7 -0.9 -0.55 1.388 70.2 0.915 10.238 41.5 178.2 0.8700 19.607A 1-96 0.070 108.7 175.7 -31.3 0.119 
11.81 4.60 16.41 ONE 20.386 195.1 62.0 85.5 

43200.0 411600.0 0.618 180.0 -1.0 -0.47 1.386 65.3 0.921 10.204 51.7 178.3 0.8100 19.598A 0.96 0.061 108.6 17S.1 -30.9 0.161 
13.67 4.62 18.29 ONE 20.386 195.1 62.0 85.9 
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1977 
EARTH-URANUS 

DEPART ARRIVE SPIFO R A OtCL 
OVI ovz nvr 

4351C.C 44670.0 0.649 211.1 -11.8 
14.47 19.68 34.14 

4mo.c 44670.0 0.625 206.5  -10.2 
13.83 19.78 33.61 

43530.C 44676.0 0.627 200.9 -8.1 
13.90 19.87 33.77 

435oo.c 44170.0 0.640 211.4 - 1 1 . 7  
14.22  17.49 31.71 

43510.0 44770.0 0.599 208.1 -10.7 
13.18 17.58 30.77 

43520.C 44770.0 0.580 203.1 -8.9 
1 2 . 7 1  17.67 30.37 

43530.t 44770.0 0.589 197.2 -6 .6 
12.93 17.73 30.67 

43540.C 44770.0 0.629 191.8 - 4 . 5  
13.93 17.79 31.72 

43490.0 44870.0 0.648 210.9 -11.2 
1 4 . 4 3  15.67 30.10 

43500.0 44870.0 0.59h ZG9.1 -10.9 
13.10 15.76 2 8 . 8 6  

43510.C 44870.0  0.560 205.3 -9.6 
12.19 15.83 28.03 

43520.C 44870.0 0 . 5 4 6  199.8 -7.6 
11.86 15.90 27.16 

43530.0 4 4 8 7 0 . 0  0.561 193.8 -5 .3  
12.23 15.95 2M.18 

43540.C 44870.0  0.6n5 1 R R . 6  -3.1 
1 3 . 3 4  16-00 29.33 

43490.C 4 4 4 7 P . 0  0.bC9 209.1 -10.6 
13.44 14.22 2 7 - 6 6  

43500.0 44970.0 0.560 206.9 -10.1 
12.21 14.30 26.50 

43510.C 44976.0 0.528 202.6  -8.6 
1 1 . 4 2  1 4 . 3 6  25-78. 

43520.C 44970.0 0.520 196.8 -6 .4 
11.21 14.41 25.62 

43530.C 44970.0 0.540 190.8 -4.0 
11.70 14.45 26.15 

4354C.C 44970.0 0.588 185.7 -2 .0  
12.90 14.49 27.39 

63480.0  45070.0 0 . t 3 5  208.5 -9.0 
14.11 12.92 27.03 

43490.0 4507n.n 0.578 207.5 -9.9 
12-65 12.99 25.63 

43500.0 45070.0 0.531 204.7 -9.3 
11.49 13.05 24.55 

43510.0 45070.0 0.503 200.1 -7.6 
10.81 13.11 23.91 

435tn.c 45070.0 0.499 194.1 -5.3 
10.72 13.15 23.86 

43530.C 45070.0 0.524 188.1 -2.9 
11.31 13.18 24.49 

43540.C 45070.0 0.576 183.3 -0.9 
12.59 13.21 25.79 

43550.C 45070.0 0.650 180.3 0 - 3  
14.48 13.23 27.71 

I 1 V 1 P S I  1 ECCEN SMA THE11 THETZ PERlH APHEL 
L C C  cnisr  R A S  OECLS LAHOA 

ARRIVAL OATE - 2444670.0 

0 . 3 3  1.636 98.8 1.619 -1.559 345.8 482.3 0.965 NA 
ONE 18.499 338.6 69.3 9.9 

0.28 1.638 92.8 1.637 -1.541 355.5 481.8 0.982 NA 
ONE 18.499 338.6 69.3 9.8 

0.25  1.639 86.5 1.643 -1.527 5.6 121.7 0.9810 NA 
ONE 18.499 338 .6  69.3 9.7 

ARRIVAL OAT€ - 2444770.0 
0.39 1.592 102.8 1.474 
ONE 17.892 337.2 70.4 

-1.992 338.6 486.5 0.943 
11.2 

NA 

C.31 1.595 97.2 1.494 -1.966 348.0 485.7 0.970 NA 
ONE 17.R92 337.2 70.4 11.0 

0 . 2 6  1.596 91.3 1.505 
UNE 17.R92 337.2 7 0 . 4  

-1.946 357.8 485.3 0.983 
10.9 

NA 

0 . 2 3  1.597 8 5 . 2  1.507 -1.930 7.9 125.2 0.9780 NA 
ONE 17.892 337.2 70.4 10.9 

0 . 2 2  1.597 7 8 . 9  1 .498 -1.919 1R.5 125.7 0.9550 NA 
ONE 17.892 337.2 70.4 11.0 

ARRIVAL DATE = 2444870.0 

0 . 5 4  1.557 106.6 1.361 -2.537 331.3 490.6 0.915 NA 
ONE 19.343 335.6 71.5 12-6 

0.37 1.560 101.3 1.381 
ONE 19.343 335.6 71.5 

-2.498 340.5 489.6 0.951 
12.3 

NA 

0 . 2 9  1.562 95.8 1.395 -2.468 350.0 488.9 0.975 NA 
ONE 19.343 335.6 71.5 12.2  

0.25 1.563 90.1 1.402 -2.444 359.9 488.6  0.983 HA 
ONE 19.343 335.6 71.5 12.1 

0.22 1.563 84.1 1.402 -2.427 10.1 128.7 0.9750 NA 
ONF 19.343 335.6 71.5 12.1 

0.20 1.563 77.9 1.392 -2.416 20.8 129.2 0.9480 N A  
FINE 19.343 335.6 71.5 12.2 

ARRIVAL DATE 2444970.0 

0.53 1.532 105.3 1.291 -3.177 333.0 493.5 0.925 NA 
ONE 19.619 3 3 3 . 8  72.6 13.7 

@ . 3 6  1.534 100.1 1.306 -3.130 342.2 492.5 0.957 NA 
ONE 19.619 333.8  72.6 13.5 

0.28 1.535 94.6 1.316 -3.093 351.8 492.0 0.978 NA 
ONE 19.619 333.8 72.6 13.4 

C.23 1.536 89.0 1.321 
ONE 19.619 3 3 3 . 8  7 2 . 6  

-3.066 
13.3 

1.8 131.7 0.9830 NA 

0.20 1.536 83.1 1.319 -3.047 12.1 131.9 0.9720 NA 
ONE 19.619 333.8 72.6 13.3 

0.19 1.536 77.0 1.310 -3.036 22.9 132.5 0.9510 NA 
ONE 19.619 333.8 72.6 $ 3 . 4  

ARRIVAL DATE - 2445070.0 

1.13 1.508 109.1 1.219 -4.062 325.4 497.3 0.B90 NA 
ONE 18.127 331.9 73.6 15.2 

0.51 1.511 104.1 1.234 -3.987 334.4 496.2 0.931 NA 
ONE 18.177 331.9 73.6 15.0 

0.34 1.513 99.0 1.245 -3.927 343.8 495.3 0.962 NA 
ONE 18.127 331.9 73.6 14.7 

0.26 1.514 93.6 1.252 -3.882 353.5 494.8 0.980 HA 
ONE 18.127 331.9 73.6 14.6 

0.21 1.514 88.0 1.255 -3.850 3.5 134.7 0.9820 NA 
ONE 18.127 331.9 73.6 14.6 

0.10 1.514 82.2 1.253 -3.830 13.9 134.9 0.9680 NA 
ONE 18.127 331.9 73.6 14.6 

0.17 1.514 76.3 1.245 -3,820 24.8 135.6 0.9350 NA 
ONE 18.127 331.9 73.6 14.7 

0.16 1.513 70.1 1.231 -3.819 36.0 136.7 0.8830 NA 
ONE 18.127 331.9 73.6 14.9 

I 2 V 2 P S I  2 R A OECL SPEED 

0.50 0.865 174.4 166.3 -59.9 0.864 

0.58 0.869 174.3 166.2 -60.0 0.868 

0.63 0.873 174.4 166.2 -60.1 0.871 

0.41 0,780 174.0 166.3 -59.8 0.781 

0.52 0.784 173.9 166.2 -60.0 0.784 

0.58 0.788 173.9 166.2 -60.1 0.787 

0.65 0.790 174.0 1b6.2 -60.1 0.790 

0.68 0.792 174.1 166.2 -60.1 0.792 

0.24 0.707 173.7 166.4 -59.1 0.710 

0 . 4 3  0.712 173.6 146.3 -59.9 0.714 

0.53 0.715 173.5 166.2 -60.1 0.717 

0.59 0.718 173.5 166.2 -60.1 0.719 

0.64 0.720 173.5 166.2 -60.1 0.12P 

0.68 01721 173.6 166.2 -60.1 0.723 

0.25 0.649 173.2 166.3 -59.1 0.653 

0.44 0.652 173.1 166.3 -59.9 0.656 

0.54 0.655 173.0 166.2 -60.1 0.658 

0.61 0.658 173.0 166.2 -60.1 0.660 

0.65 0.659 173.1 166.2 -60.1 0.662 

0.69 0.660 173.2 166.3 -60.0 0.663 

-0.37 0.594 172.8 166.3 -59.4 0.600 

0.27 0.597 172.6 166.4 -59.7 0.603 

0.46 0.601 172.5 166.3 -59.9 0.605 

0.56 0.603 172.5 166.2 -60.1 0.607 

0.62 0.605 172.5 166.2 -60.1 0.609 

0.66 0.606 172.6 166.2 -60.1 0.610 

0.70 0.606 172.7 166.3 -boa0 0.611 

0.73 0.607 173.0 1b6.4 -59.8 0.612 



1977 
EARTH-URANUS 

DEPART ARRIVE SPEED R A OECL 
OV1 OVZ OVT 

43480.0 45170.0 0.6C7 207.3 -8.3 
13.39 11.88 25.27 

43490.0 45170.0 0.551 205.9 -9.3 
11.98 11.94 23.92 

435OC.O 45170.0 0 . 5 ~ 7  202.8 -8.5 
10.91 11.99 22.90 

435io.c 4 5 ~ 7 0 . 0  0.483 197.7 -6.7 
10.32 12.03 22.36 

+3520.0 45170.0 0.483 191.6 -4.3 
10.33 12.07 22.40 

43530.0 45170.0 0.512 185.7 -1.9 
11.01 12.09 23.10 

4 3 5 4 0 . ~  45170.0 0.566 181.1 -0.1 
12.35 12.11 24.46 

43550.C 45170.0 0.642 178.5 1.0 
14.27 12.13 26.40 

43470.0 45270.0 0.646 203.2 -13.5 
14.38 10.92 25.30 

4 3 4 8 0 . ~  4527c.0 0.584 206.3 -7.5 
12.79 10.98 23.77 

43490.0 45270.0 0.529 204.4 -8.8 
11.43 11.03 22.47 

435no.c 45270.0  0.488 201.0 -7.9 
10.44 11-08 21.52 

I I V 1 P S I  1 ECCEN SMA THET1 THE12 PERlH 
LFG C f l l S T  RAS OECLS LAWOA 

ARRIVAL O A T €  2445170.0 

1 - 2 0  1.491 108.1 1.175 -5.130 326.6 499.7 0.898 
ONE 18.288 329.6 74.7 16.5 

0.49 1.493 103.2 1.186 
ONE 18.288 329.6 74.7 

-5.032 335.8 498.7 0.937 
16.2 

0.32 1.495 98.6 1.195 -4.955 345.2 498.0 0.966 
ONE 18.288 329.6 7 4 . 7  16.0 

0 . 2 4  1.496 92.7 1 . 2 0 ~  -4.899 355.0 497.5 0.981 
ONE 18.288 329.6 74.7 15.9 

0.20 1.496 87.2 1.202 -4.860 5.1 137.5 0.91110 
ONE 18.288 329.6 7 4 . 7  15.8 

0.17 1.496 81.5 1.199 -4.839 15.6 137.7 0.9640 
ONE 18.288 329.6 74.7 15.9 

0.16 1.496 75.6 1.192 -4.832 26.4 138.4 0.9290 
ONE 18.288 329.6 74.7 16.0 

0.15 1.494 69.5 1.181 -4 .837 37.7 139.6 0.8750 
ONE 181288 329.6 7 4 . 7  16.2 

ARRIVAL DATE = 2445270.0 

-1.67 1.474 111.9 1.128 -6.717 318.8 503.2 0.858 
T U 0  19.757 327.1 75.7 18.1 

1.29 1 . 4 7 7  107.2 1.138 -6.551 327.8 502.1 0.905 
ONE 19.757 327.1 7 5 . 7  17.8 

0.47 1.479 102.3 1.147 
ONE 19.757 327.1 75.7 

-6.417 337.0 501.1 0.943 
17.5 

0.29 1.480 97.2  1.153 -6.315 346.5 500.5 0.969 
ONE 19.757 327.1 7 5 . 7  17.3 

4351C.0 45210.0 0.466 195.6 -5.9 0 . 7 2  1.481 92.0 1.157 -6 .242 356.3 500.1 0.982 
9.94 11.11 21.05 ONE 19.757 327.1 75.7  17.2 

43520.C 45270.q 0.476 189.4 - 3 . 4  C.18 1.482 86.5 1.158 -6.195 6.5 140.1 0.9800 
10.03 11.14 21.17 ONE 19.757 327.1 75.7 17.2 

43530.C 45270.0 0.5C2 183.6 -1.1 0.15 1.481 80.9 1.156 -6,172 17.0 140.4 0.9610 
10.78 11.16 21.94 ONE 19.757 327.1 7 5 . 7  17.2 

43540.G 45270.0 0.559 179.3 0.7 0.14 1.4Rl 75.1 1.150 -6.171 27.9 141.1 0.9240 
12.17 11-17 23.34 ONE 19.757 327.1 75.7 17.4 

43550.0 45270.0 0.635 177.0 1.6 0.13 1.479 69.1 1.140 -6.186 39.1 142.2 0.8690 
14-11 11.19 25.30 ONE 19.757 327.1 75.7 11.6 

ARRlVAL DATE * 2445370.0 

43470.0 45370.0 6.625 202.8 -12.2 -1.15 1.463 111.1 1.099 -8.750 319.7 505.4 0.865 
13.84 10.15 23.99 T U O  19.285 324.2 76.7 19.5 

43480.0 45370.0 0.564 205.5 -6.7 1.43 1.465 106.4 1.107 -8.510 328.8 504.3 0.911 
12.30 10.20 22.50 ONE 19.285 324.2 76.7 19.1 

43490.0 45370.0  0.510 203.1 -8.3 0 . 4 4  1.467 101.6 1.114 -8.321 338.1 503.4 0.947 
10.98 10.25 21.23 ONE 19.285 324.2  76.7 18.8 

43500.0 45370.0 0.471 199.3 -7.3 0.27 1.468 96.5 1.119 -8.178 347.6 502.8 0.972 
10.06 10.28 20.34 ONE 19.285 324.2 76.7 18.6 

43510.0 45370.0 0.453 193.8 -5.2 0.20 1.469 91.3 1.122 -8.079 357.5 502.5 0.983 
9.63 10.31 19.94 ONE 19.285 324.2 76.7 18.5 

43520.0 4537C.0 0.460 187.4 -2.7 0.16 1.469 85.9 1.122 -8.020 7.7 142.5 0.9790 
9.80 10.33 20.13 ONE 19.285 324.2 76.7 18.5 

43530.C 45370.0 0.495 181.7 -0.3 0.14 1.469 80.3 1.120 -7.997 18.3 142.9 0.9580 
10.61 ln.35 20.96 ONE 19.285 324.2 76.7 18.6 

43556.0 45370.0 0.553 177.8 1.3 0.12 1.468 74.6 1.115 -8.006 29.2 143.6 0.9190 
12.03 10.36 22.39 ONE 19.285 324.2 76.7 18.8 

43550.0 45370.0 0.630 175.8 2.1 0.12 1.467 68.7 1.107 -8.042 40.4 144.7 0.8630 
13.97 10.38 24.35 ONE 19.285 324.2 76.7 19.0 

ARRIVAL DATE 2445470.0 

43470.0 45470.0 0.W7 202.3 -11.3 -0.81 1.453 110.5 1.074 -11.727 320.5 507.4 0.871 
13.38 9.48 22.87 THO 17;949 320.8 77.6 20.8 

43480.0 45470.0 0.547 204.8 -5.7 1.67 1.455 105.8 1.081 -11.358 329.6 506.3 0.916 
11.89 9.53 21.41 ONE 17.949 320.8 77.6 20.5 

43490.0 45476.0 0.495 201.9 -7.9 
10.61 9.56 20.18 

0.41 1.457 100.9 1.086 -11.071 339.0 505.5 0.950 
ONE 17.949 32C.8 77.6 20.2 

APHEL 

NA 

NA 

NA 

NA 

NA 

WA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

HA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

HA 

W A  

I 2 V 2 PS1 2 R A OECL SPEED 

-0.43 0.549 172.2 166.3 -59.4 0.556 

0.29 0.552 172.1 166.4 -59.7 0.559 

0.48 0.555 172.0 l 66 .3  -59.9 0.561 

0.57 0.557 172.0 166.3 -60.0 0.563 

0.63 0.558 172.0 166.3 -60.1 0.564 

0.67 0.559 172.1 166.3 -60.0 0.565 

0.70 0.559 172.2 166.4 -59.9 0.566 

0.73 0.559 172.5 166.5 -59.7 0.567 

2.42 0.505 171.9 167.3 -59.1 0.515 

-0.52 0.508 171.7 166.4 -59.3 0.517 

0.31 0.512 171.5 166.4 -59.6 0.520 

0.50 0.514 171.4 166.4 -59.8 0.521 

0.59 0.516 171.4 166.3 -59.9 0.523 

0.64 0.517 171.4 166.3 -60.0 0.524 

0.68 0.518 171.5 166.4 -59.9 0.525 

0.71 0.518 171.7 166.5 -59.7 0.526 

0.73 0.517 172.0 166.6 -59.5 0.526 

1.91 0.469 171.3 167.3 -58.9 0.481 

-0.66 0.472 171.1 166.4 -59.2 0.483 

0.34 0.4T5 170.9 166.5 -59.5 0.485 

0.52 0.478 170.9 166.5 -59.7 0.487 

0.60 0.479 170.8 166.4 -59.8 0.488 

0.65 0.480 170.9 166.4 -59.8 0.489 

0.69 0.480 171.0 166.5 -59.7 0.490 

0.71 0.480 171.2 166.6 -59.6 0.590 

0.74 0.580 171.5 166.7 -59.3 0.491 

1.57 0.437 170.6 167.3 -58.8 0.450 

-0.90 0.449 170.5 166.4 -59.0 0.452 

0.37 0.443 170.3 166.6 4 9 . 3  0.454 
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1977 
EARTH-URANUS 

DEPART A R R I V E  SPEED R A OECL 
O V I  OV2 O V T  

43sco.c 45410.0 0 . 4 5 1  197.9 - 6 . 8  
9-74 9.59 19.34 

43510.0 45470.0 0.442 192.1 -4 .6 
9.37 9.62 18.99 

4352o.c 45470.0 0.452 185.7 -2.0 
9.60 9.64 19.24 

43530.0 45470.0 0.489 180.2 0 . 3  
10.46 9.65 20.11 

43540.C 45470.0 0 . 5 4 8  176.5 1.8 
11.91 9.66 21.57 

4355C.6 45470.0 0,626 114.7 2.5 
13.86 9.bl 23.54 

43470.C 4557C.C 0.592 201.9 -10.6 
13.00 8.90 21.90 

434170.0 45570.0 0.536 204.6 -4 .1  
11.56 8.94 20.49 

43490.0 45570.0 0.482 200.9 -7.6 
10.3C 8.97 19.27 

43500.C 45570.0 0.447 196.6 - 6 . 3  
9.48 8.99 18.47 

43510.0  4557C.C 0 . 4 3 3  190.6 -4 .0 
9.17 9.01 18.18 

43520.C 45570.0 0 . 4 4 5  184.2 - 1 . 4  
9.45 9.03 1 8 . 4 R  

4353C.C 45570.0 O . 4 R 4  178.9 0 . 8  
10.35 9.04 19.39 

43540.C 45570.C 0 . 5 4 5  175.4 2.3 
11.82 9 . 0 5  20.87 

0.622 173.9 2.9 
13.77 9.06 22.83 

43460.0 45670.0 0.644 200.2 -8 .9 
1 4 . 3 3  8.35 22.69 

53470.0 456~0.0 0.579 201.5 -10 .3  
9 12.64 8.39 21.07 

43480.0 45670.0 0.527 205.9 0 . 8  
11.38 8.42 19.80 

43490.0 45670.0 0.411 199.9 -7.3 
10.04 8 . 4 5  lR.49 

4350P.O 45670.0 0.431 195.4 -6.0 
9.26 8.47 17.73 

4 3 5 1 0 . 0  45676.0 0.425 189.4  -3 .6 
9-00  8 .49  17.48 

I 1 V 1 PSI 1 ECCEN SMA THE11 W E 1 2  
LE6  C O I S l  RAS OECLS LAHOA 

0.24 1 . 4 5 8  95.9 1.090 -10.860 348.6 505.0 
ONE 17.949 326.R 77.6 20.0 

0.17 1.459 90.8 1.092 -10.718 358.6 504.1 

0.14 1.459 85.4 1.092 -10.640 8.8 144.8 

ONE 17.949 326.8 77.6 19.9 

ONE 17.949 32G.8 77.6 19.9 

0.12 1.458 79.9 1.090 -10.619 19.4 145.2 
ONE 17.949 320.8 77.6 20.9 

0.11 1.457 74.2 1.086 -10.650 30.3 145.9 
ONE 17.949 320.8 77.6 20.2 

0.10 1.456 68.4 1.080 -10.724 41.5 147.0 
ONE 17.949 320.8 77.6 20.5 

ARRIVAL OArF = 2445570.0 

-0.57 1.444 109.9 1.053 -16.460 321.2 509.2 
TWO 18.830 316.9 78.5 22.3 

2.18 1.446 105.2 1.058 -15.~31 330.4  508.3 
ONE 18.R30 316.9 78.5 21.9 

0.38 1.448 100.4 1.062 -15 .353 339.8 507.6 
ONE 1 8 . ~ 3 0  316.9 78.5 21.6 

n.21 1.449 95.4 1.065 -15.010 349.5 507.1 
ONE 18.b30 316.9 78.5 21.4 

0.15 1.450 9F.3 1.066 -14.789 359.5 506.8 
ONE 1 R . f l 3 0  316.9 78.5 21.3 

0.12 1.450 85.0 1.067 -14 .671 9.7 146.9 
ONE 18.R30 316.9 78.5 21.3  

0.10 1.449 79.5 1.065 - 1 4 . 6 6 5  
ONE 18.830 316.9 78.5 2 1 . 4  

20.3 147.3 

0.09 1.448 73.9 1.062 -14.742 31.2 148.0 
ONE 18.830 316.9 78.5 21.6 

0.08 1 . 4 4 1  68.2 1.057 -14.897 42.4 149.1 
ONE 18.830 316.9 78.5 22.0 

ARRIVAL OATE = 2445670.0 

-0 .19 1.435 114.0 1.031 -26.726 312.8 512.1 

-0.40 1.437 109.4 1.035 -25.055 321.8 511.0 

4 . 0 6  1.439 104.8 1.039 -23.792 331.0 510.1 

TWO 19.955 312.5 79.4 24.2 

TWO 19.955 312.5 79.4 23.7 

ONE 19.955 312.5 79.4 23.4 

0 . 3 3  1.441 100.0 1.042 -22.863 340.5 509.4 
ONE 19.955 312.5 79.4 23.1 

0.18 1.442 95 .0  1.044 -22.217 350.2 509.0 
ONE 19.955 312.5 79.4 22.9 

0.12 1 . 4 4 2  89.9 1.045 -21.817 0.2 148.8 
ONE 19.955 312.5 79.4 22.8 

PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 

0.974 NA 0.55 0.445 170.2 166.6 -59.5 0.455 

0.983 NA 0.62 0.546 170.2 166.5 -59.6 0.456 

0.9770 NA 0.67 0.447 170.3 166.6 -59.6 0.551 

0.9550 NA 0.70 0.447 170.4 166.6 -59.6 0.450 

0.9150 NA 0.72 0.447 170.6 166.1 -59.4 0.450 

0.8580 N A  0.74 0.446 170.9 166.9 -59.1 0.459 

0.876 NA 1 - 3 4  0.408 110.0 167.4 -58.5 0.423 

0.920 NA -1 .41 0.411 169.8 166.3 -58.0 0.424 

0.953 NA 0.40 0.413 169.7 166.8 -59.1 0.426 

0.975 NA 0.58 0.415 169.6 166.7 -59.3 0.427 

0.983 NA 0.64 0.416 169.6 166.7 -59.4 0.428 

0.9760 NA 0 . 6 8  0.417 169.6 166.7 -59.4 0.429 

0.9530 NA 0.11 0.511 169.8 166.0 -59.3 0.429 

0.9120 NA 0.73 0.416 110.0 166.9 -59.1 0.430 

0 - 8 5 4 0  NA 0.74 0.416 170.3 161.0 -58.8 0.430 

0.829 NA 0.95 0.378 169.6 167.6 -57.8 0.396 

0.880 NA 1-16 0.381 169.3 167.5 -58.3 0.398 

0.923 NA -3.28 0 . 3 8 4  169.1 165.8 -50.4 0.399 

0.956 NA 0.44 0.386 169.0 166.9 -58.9 0.501 

0.976 NA 0.61 0 .388  168.9 166.9 -59.1 0.402 

'2.9830 NA 0.67 0.389 168.9 166.8 -59.2 0.403 

43520.C 45670.0 0.440 183.0 -1.0 0.10 1.442 84.6  1.045 -21.637 10.5 148.9 0.9750 
9.32 8.50 17.82 ONE 19.955 312.5 79.4 22.8 

43530.0  45670.0 0.480 177.7 1.2 0.08 1.442 79.2 1.044 -21.654 21.1 149.3 0.9500 
10.25 8.51 18.76 ONE 19.955 312.5 79.4 22.9 

43540.C 45670.0 0.551 174.4 2.6 0.07 1.441 73.7 1.042 -21.852 32.0 150.0 0.9090 
11.73 8.52 20.25 ONE 19.955 312.5 79.4 23.1 

43550.0 4567C.O 0.619 173.1 3.1 0.07 1.439 68.0 1.038 -22.210 43.1 151.1 0.8510 
13.68 8.53 22.21 ON€ 19.955 312.5 79.4 23.5 

APRIVAL O A T €  = 2445770.0 

43460.0 45770.0 0 . 6 3 3  199.9 -8.7 -0 .14 1.429 113.6 1.017 -50.316 313.2 513.7 0.832 
14.05 7 .91  21.96 TWO 18.848 307.3 80.1 25.7 

43470.0 45770.0  0.569 201.2 -9.6 -0.26 1.431 109.0 1.020 -45.260 322.3 512.7 0.883 
12-41 7.94 20.35 TWO 18.848 307.3 80.1 25.3 

43480.0 45710.0 0.544 192.4 -31 .4  -9.15 1.433 104.4 1.022 -41.719 331.6 511.9 0.926 
11.80 7-58 19.7R TWO 18.848 307.3 80.1 25.1 

43490.0 45770.0 0.461 199.1 -1.2 0.28 1.434 99.6 1.024 -39.266 341.1 511.2 0.958 
9.82 7.99 17.81 UNE 18.858 307.3 80.1 24.6 

4350F.C 45770.0 0.429 194.5 -5.1 0 . 1 4  1.435 94.6 1.026 -37.644 350.9 510.0 0.917 
9.08 8.01 17.09 ONE 18.848 307.3 80.1 24.6 

NA 0.70 0.389 169.0 166.9 -59.2 0.403 

NA 0.72 0.389 169.1 166.9 -59.0 0.404 

HA 0.74 0.389 169.4 167.0 -58.8 Oa4O4 

NA 0.75 0.388 169.7 167.2 -50.5 0.405 

NA 0.90 0.354 168.9 167.8 -57.5 0.374 

NA 1.03 0.357 168.6 167.6 -511.0 0.375 

NA 9.92 0.360 168.4 170.6 -50.6 0.377 

NA 0.50 0.362 168.3 167.1 -58.6 0.378 

NA 0.64 0.363 160.2 167.0 -50.6 0.37V 
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1977 
EARTH-URINUS 

DEPART ARRIVE SPEED R A OECL I 1 V 1 PSI  1 ECCEN SMA THE11 THE12 PCRIH APHEL 
O V l  OVZ OVT LFG COIST R A S  OECLS LAWOA 

43510.0 55770.0 5.419 188.3 -3.2 0.09 1.436 89.6 1.027 -36.695 0.9 150.7 0.9830 NA 
8 . 8 6  8.02 16.88 ONE 18.848 307.3 80.1 24.3 

43520.0 45770.0 0.435 181.9 -0.6 0.07 1.436 84.3 1.027 -36.322 11.2 150.8 0.9740 NA 
9.21 8-05 11-25 ONE 18.848 307.3 80.1 2 4 . 3  

43530.0 45770.0 0.476 176.8 1.6 0.06 1.435 79.0 1.026 -36.461 21.8 151.2 0.9490 NA 
10.16 8-01 18.21 ONE 18.848 307.3 80.1 24.4 

43540.C 45770.0  0.538 173.7 2.9 0.05 1.434 73.5 1.024 -37.077 32.6 151.9 0.9070 NA 
11.65 8.05 19.71 ONF 18.848 307.3 80.1 24.7 

43550.C 45770.0 0.615 172.6 3.3 
11.59 8.06 21.66 

0.05 1.433 67.9 1.022 -38.142 
ONE 18.848 307.3 80.1 25.0 

43.8 152.9 0.8480 NA 

43470.0 45870.0 0.560 200.9 -9.2 
12.19 7.55 19.73 

-0.16 1.425 108.7 1.006 ******* 322.7 514.3 0.886 
TWO 18.029 301.3 80.8 26.8 

NA 

43480.0 45870.0 0.502 199.4 -11.8 -1.22 1.427 104.1 1.008 ******* 332.0 513.5 0.928 NA 
10.78 7.57 in.35 TWO 18.029 301.3 80.8 26.4 

43490.0 45870.0 
i 

0.453 198.4 -7.1 
9.64 7.59 17.23 

0.21 1.429 99.3 1.009 +****+* 341.6 512.9 0.959 
ONE 18.029 301.3 80.8 26.1 

NA 

43500.0 45870.0 0.422 193.6 -5.5 0.10 1.430 94.3 1.011 -93.131 351.4 512.5 0.978 NA 
8.93 7.60 16.53 ONE 18.029 301.3 80.8 25.9 

43510.C 45870.0 0.414 187.4 -3.0 0.17 1.430 89.3 1.011 -88.383 1.4 152.4 0.9830 NA 
8.74 7.62 16.35 ONE 18.029 391.3 80.8 2 5 . 8  

43520.0 45870.0 0.431 1 n i . i  -0.3 0.05 1.430 134.1 1.011 -86.831 11.7 152.5 0.9730 NA 

43530.0 45870.0  0 . 4 7 3  176.1 i . ~  0.94 1 . 4 3 ~  78.8 i . n i i  -88.008 22.3 152.9 0.9470 NA 

9.12 7.63 16.75  ON^ 18.029 301.3 8 0 . 8  25.9 

1 5 . ~ 9  7.64 17.72 ONE 1 8 . ~ 7 9  301.3 80.8 26.0 

43540.0 451370.0 0 .535  173.1 3 . 1  0.04 1.429 73.3 i . c i n  -91.874 33.1 153.6 0.9050 N A  
11.58 7.64 19.23 W E  18.129 301.3 H G . 8  26.3 

43sso.r 45870.0 0.612 172.1 3.5 c . 0 3  1.427 6i.u 1 . w ~  -913.126 44.2 154.5 0.8460 N A  
13.51 7.65 21.17 IlNf 10.029 301.3  OC.8 26.7 

A R R I V A L  D I T €  = 2445970.0 

43460.0 45970.0 n.617 199.5 -8.3 -n.o4 1.419 113.0 0.993 121.706 313.8 516.7 0.838 z ~ z . 5 7 4 ~  
13.63 7.18 20.80 1Yn 19.399 294.4 81.4 28.9 

43470.0 45970.O 0.552 200.7 -8.9 -0.07 1.421 108.5 0.994 155.716 323.0 515.8 0.888 310.S44A 
12.00 7.20 19.20 TWO 19.399 294.4 81.4 28.4  

43480.0 45970.0 0.494 199.9 -9.4 - 0 . 3 3  1.423 103.8 0.995 203.193 332.4 515.0 0.930 405.456A 
10.59 7 + 2 ?  17.81 T U 0  19.399 294.4 81.4 28.0 

43490.0 45910.0 0.447 197.8 -7.1 0.12 1.424 99.0 0.996 267.185 342.0 514.5 0.960 533.4101 
9.49 7.24 14.72 ONE 19.399 294.4 81.4 27.7 

43500.0 45970.0 0.411 192.9 -5.4 0.05 1.425 94.1 0.997 344.231 351.8 511.1 0.979 687.4031 
8 .80  7.25 16.05 ONE 19.399 294.4 81.4 27.5 

43510.0 45970.0 0.409 186.7 -2.8 
8.63 7.26 15.89 

0.03 1.425 89.1 0.998 413.813 
ONE 19.399 294.4 81.4 27.4 

1.9 154.0 0.9830126.6441 

43520.0 45970.0 0 . 4 2 7  180.4 -0.1 0.03 1.425 83.9 0.998 439.621 12.2 154.1 0.9720878.270A 
9.04 7.27 16.31 ONE 19.399 294.4 81.4  27.5 

43530.0 9 9 7 0 . 0  0.470 175.5 2.0 0.02 1.425 78.6 0.998 405.976 22.7 154.5 0.9460811.006A 
10.02 7.28 17.30 ONE 19.399 294.4 81.4 27.6 

0.532 
11.51 

172-6 3.2 
7.28 18.80 

0.02 1.424 73.2 0.997 338.682 
ONE 19.399 294.4 81.4 27.9 

33.6 155.2 0.9030676.461A 

43550.0 45970.0 0.609 171.8 3.6 0.02 1.422 67.7 0.997 270.185 44.6 156.1 0.8450539.5251 
13-43  7.29 20.73.r * ONE 19.399 294.4 81.4 28.3 

IRRIVAL OAT€ 2446070.0 

4346q.o 46r170.0 0.610 199.4 -8.2 0.00 1.415 112.8 0.984 51.294 314.0 s18.i 0.840 i o i . 7 4 9 ~  
13.47 6.87 20.34 TkO 19.901 286.8 81.8 30.6 

43470.0 46070.0 0.546 200.6 -8.7 0.00 1-61? 108.2 0.984 55.968 323.2 517.2 0.e90 111.047A 
11.84 6.89 18.74 TbtO 19.901 286.8 81.8 30.1 

43480.0 46070.0 0 .488 200.0 -8.4 0.01 1.419 103.6 0.985 60.564 332.6 516.5 0.931 120.1971 
10.44 6.91 17.35 1 Y O  19.901 286.8 81.8 29.7 

43490.0 46070.0 0.441 197.2 -7.3 -n.OO 1.420 98.8 0.985 64.707 342.3 516.0 0.961 128.4531 
9.36 6.92 16.28 ONE 19.901 286.8 81.8 29.3 

43500.9 46070.0 0.412 192.4 -5.3 -0.00 1.421 93.9 0.986 67.966 352.1 515.6 0.979 134.9531 
8 - 6 9  6.93 15.63 ONE 19.901 286.8 81.8 29.1 

1 2 V 2 P S I  2 R A OECL SPEED 

0.69 0.364 160.2 167.0 -58.9 0.379 

0.72 0.365 168.3 167.0 -58.9 0.300 

0.73 0.364 168.4 167.1 -58.7 0.380 

0.74 0.364 168.7 167.2 4 0 . 5  0.381 

0.76 0.363 169.0 167.4 -58.1 0.381 

0.85 0.332 168.2 167.9 -57.1 0.353 

0.93 0.335 167.9 167.8 -57.6 0.355 * 

1.99 0.337 167.7 168.0 -511.0 0.356 

0.56 0.339 167.6 167.3 -58.3 0.357 

0.68 0.341 167.5 167-2 -58.5 0.358 

0.72 0.341 167.5 167.2 -58.5 0.358 

0.73 0.342 167.6 167.2 -58.5 0.359 

0.75 0.341 L67.7 167.3 -58.4 0.359 

0.75  0.341 168.0 167.4 -58.1 0.360 

0.76 0.340 168.3 167.6 -57.7 0.360 

0.81 0.311 167.4 168.1 -56.7 0.335 

0.84 0.314 167.1 167.9 -57.2 0.336 

1.10 0.317 166.9 167.8 -57.6 0.337 

0.65 0.318 166.8 167.5 -57.9 0.338 

0.72 0.320 166.7 167.5 -58.1 0.339 

0.74 0.320 166.7 167.4 -58.2 0.339 

0.75 0.321 166.8 167.5 -58.1 0.340 

0.76 0.320 167.0 167.5 -58.0 0.340 

0.76 0.320 161.2 1,67.7 -57.7 0.341 

0.77 0.318 167.6 167.8 -57.3 0.341 

0.77 0.292 166.6 168.4 -56.2 0.318 

0.77 0.295 166.3 168.1 -56.7 0.319 

0.77 0.298 166.1 167.9 -57.1 0.320 

0.78 0.299 166.0 167.8 -57.5 0.321 

0.77 0.301 165.9 167.7 -57.7 0.321 



1977 
tARTH-URANUS 

OEPARl A R K l V E  S P F f O  R A OECL I 1 V 1 PSI 1 ECCEN SHA THETl THETZ PERIH APMEL I 2 V 2 PSI  2 R A DECL SPEED 
OVI OVZ O V T  LEG C O I S 7  R A S  OECLS LAMOA 

43510.C 46070.0  0 . 4 0 5  186.1 -2 .6 
8 .55  6.94 15.49 

-0.00 1.421 
ONE 19.901 

8 8 . 9  0 . 9 8 6  
286.8 81.8 

69.949 
29.1 

2.2 155.5 0.9830138.9161 0.77 0.301 165.9 167.7 -57.7 0.322 

43520.C 4fClO.O 0.424 179.8 0.1 -0.00 1.421 83.8 0.986 70.420 12.5 155.7 0.9720139.8681 0.77 0.301 166.0 167.7 -57.7 0.322 
8.97  6.95 15.92 ONE 19.901 286.8  81.8 29.1 

43530.C 46070.0 0.467 175.0 2 . 2  -0.00 1.421 7 8 . 5  0 . 9 8 6  69 .385 23.1 156.0 0.9450137.8261 0.77 0.301 166.2 167.8 -57.5 0.323 
9.95 6.96 16.91 ONE 19.901 286.8  81.R 29 .3  

43540.G 46070.0 0.529 172.3 3 . 3  -0.00 1.420 73.2 0.981 67.092 33.9 156.7 0.9020133.2821 0.77 0.300 166.5 167.9 -57.2 0.323 
11.45  6.97 18.41  I ONE 19.901 286.8 81.8 29.6 

43550.C 46010.0 0.6Cb 171.5 3 . 7  -0.00 1.418 61.7 0.987 63.939 44.9 157.5 0.8440127.033A 0.77 0.299 166.9 lb8.1 -56.8 0.324 
13.35 6.97 20.33 ONE 19.901 286.8  81.8 30.0 

ARRIVAL OATE - 2446170.0 

43460.0 46170.0 0.6C5 199.3 -8.1 0.04 1.411 112.6 0.975 34.125 314.1  519.4 0.841 67.4101 
13.34 6.61 19.94 TU0 18.444 278.6 82.0 32.3 

43480.0 46110.0 0 . 4 8 3  200.0 -7.9 0.19 1.415 103.4 0 . 9 7 5  37 .613 332.8 511.9 0.932 74.2941 
10.33 6.64 16.96 ThO 18 .444  278.6  82 .0  31.3 

43490.0 46170.0 0.437 196.7 -7 .8 - 0 . 1 9  1 . 4 1 6  9 8 . 7  0.915 39.014 342.5  517.4 0.962 77.067A 
9.25 6.65 15.90 ONE 18.444 278.6 82.0 31.0 

4350P.C 46110.0 0.408 191.9 -5.4 -0.06 1 . 4 1 7  93.8 0.976 40.041 352.3 517.1 0.979 79.1141 
8.60 6.66 15.26 ONE 1 8 . 4 4 4  2 7 8 . 6  82.0 30.8 

435lO.C 46170.0 0 . 4 0 2  185.6 -2.6 -0.04 1.418 8 8 . 8  0.916 40.632 2.4 157.0 0.9830 80.2801 
8 - 4 1  6.66 15.13 ONE 18.444 278.6 82.0 30.7 

43520.C 46170.0 0.421 119.4 0.2  -0.03 1.417 83.7 0.976 40.731 12.8 157.1 0.9710 80.4901 
8 - 9 0  6 - 6 1  15.57 ONE 18.444 2 7 8 . 6  82.0 30.8 

43530.C 46170.0 0 . 4 6 4  174.6  2.2 -0.02 1.417 78.5 0.977 40.358 23.3 157.5 0.9440 79.7721 
9 . 8 9  6.6R 16.51 ONE 18.444 278.6 82.0 31.0 

43540.0  46110.0 0 .527 172.0 3 . 4  -0 .02 1.416 7 3 . 2  0.977 39.576 34.1 158.1 0.9020 7 8 . 2 5 1 1  
11.38 6.69 18.06 ONE 18.444 2 7 8 . 6  82.0 31.3 

4355O.C 46110.0 0.603 171.3 3.7 
13.27 6.70 19.97 

-0.02 1.414 6 7 . 8  0 . 9 7 8  
ONE 18.444 278.6 82.0 

3 8 . 4 8 4  
31.7 

45.0 158.9 0.8440 16.1231 

0.74 0.275 165.8 168.6 -55.7 0.303 

0.71 0.278 165.5 168.3 -56.2 0.304 

0.59 0.280 165.3 168.1 -56.7 0.304 

0.96 0.282 165.1 168.1 -57.0 0.305 

0.83 0.283 165.0 168.0 -57.2 0.306 

0.81 0.283 165.1 167.9 -57.3 0.306 

0.80 0.284 165.1 161.9 -57.2 0.306 

0.79 0.283 165.3 168.0 -57.0 0.307 

0.78 0.282 165.6 168.1 -56.7 0.307 

0.78 0.281 166.0 168.3 -56.3 0.308 

ARRIVAL OATE = 2446270.0 

4346C.C 4 6 2 7 C . O  0.661 1 9 9 . 4  - 8 . 0  0.07 1.408 112.5 0.968 2 6 . 4 1 3  314 .1  520.6  0.842 51.9831 0.71 0.259 164.9 168.8 -55.1 0.289 
13.23 6 - 3 1  19.60 TWO 18.362 27G.O 8 2 . 1  34.1  

43410.C 46270.0  0.536 200.5 - 8 . 3  0.12 1.410 108.0  0.967 27.398 323.4 519.8 0.892 53.9051 0.66 0.261 164.6 168.6 -55.7 O.28P 
11.62 6 . 3 8  18.00 Tho 18.362 2 7 C . O  82.1 33.5 

43480.0 46270.0 C.419 20C.0 -7 .5 
10.23 6 . 3 9  16.62 

0.3C 1.412 103.3 0.967 
i n 0  18.362 270.0 82.1 

28.270 332.9 519.2 0.933 
3 3 . 1  

55.6081 0.48 0.264 164.4 168.3 -56.1 0.290 

43490.0  40270.0 0 . 4 3 3  196.2 - 8 . 6  -0.48 1 . 4 1 3  98.5 0.967 28.981 342.6 518.7 0.962 57.0001 1.25 0.265 164.2 160.5 -56.5 0.291 
9.17 6.40 15.57 ONt 18.362 270.0 82.1 3 2 . 8  

0.404 191.6 -5.5 
8.53 6.41  1 4 - 9 5  

-F.13 1 .414 93.7 0.961 
ONE 18.362 210.0 82.1 

29.489 352.5 518.4 0.979 
32.5 

57.9981 0.90 0.266 164.1 168.3 -56.7 0.291 

43510.C 46270.0  0 . 3 9 8  IR5.3 - 2 . 6  -0.88 1.414 88.7 0.967 29.763 2.6 158.3 0.9830 58.5441 0.84 0.267 164.2 168.2 -56.8 0.292 
8.40 6.42 14.82  ONC 18.362 270.0 82.1 32.5 

4 3 S 2 0 . C  46210.0 0.41H 179.1 0 . 2  -0.n6 1.414 83.6 0.967 29.192 12.9 158.5 0.9710 50.6141 0.82 0.267 164.3 168.2 -56.7 0.292 
8.H4 6.42 15.26 ONE 18.362 270.0 82.1 32.5 

0.462 1 7 4 . 4  2 . 3  
9.83 6.43 16.26 

- 0 . 0 5  1 .414 78.5 0.968 
ONE 18.362 210.0 82.1 

29.585 
32.7 

23.5 158.8 0.9440 58.2261 0.81 0.267 164.4 168.3 -56.5 0.292 

43540.0 46970.0 0 . 5 2 4  171.R 3.4 -0.04 1.413 73.2 0.969 29.169 34.2 159.4 0.9010 57.4371 0.80 0.266 164.8 161.4 -56.2 0.293 
11.31 6 - 6 4  17.15 ONE 18.362 210.0 82.1  33.0 

4355n .C  4627n.0 0 .599 171.2 3.7 -0 .04 1.411 67.8  0.970 28.588 45.1 160.2 0.8440 56.3321 0.79 0.264 165.2 168.6 -55.8 0.293 
13.19 6.45 19.64 ONE 18.362 210.0 82.1 33.5 

A R R I V P L  O A T €  - 2446370.0 

43460.0 46370.0 P.590 199.4 -8.0 @.IO 1.406 112.5 0.962 22.053 314.1 521.8 0.842 43.2641 0.68 0.244 164.0 169.1 -54.5 0.276 
13.15 6.16 19.31 TU0 19.871 261.5 82.0 35.9 

43470.0  46370.0 0.533 200.5 -8.2 0.16 1.408 107.9 0.961 22.681 323.5 521.0 0.892 44.4691 0.62 0.246 163.7 168.8 -55.1 0.276 
1 1 . 5 4  6.17 17.71 Tho 19.871 261.5 82.0 35.3 

43480.0 46370.0 e 0.476 200.0 -7.3 
10.15 6.18 1 6 . 3 3  

0.31 1.409 103.2 0.960 
TWO 19.871 261.5 82.0 

23.226 333.0 520.4 0.933 
34.9 

45.5181 0.40 0.248 163.4 160.5 45.5 0.271 

43490.0 46>7C.O 0.430 195.4 -10.2 -1.02 1.410 98.5 0.959 23.662 342.7 520.0 0.963 46.3611 1.79 0.250 163.3 169.0 -56.0 00277 
9.11 6.19 15.29 ONE 19.811 261.5 82.0 34.5 

43500.0 46370.0 0.401 191.3 -5.7 -0 .22 1.411 93.6 0.959 23.966 352.6 519.7 0.980 46.953h 0.98 0.251 163.2 168.6 -56.1 0.276 
8.46 6.19 14.65 ONE 19.871 261.5 82.0 34.3 



1977 
EARTII-URANUS 

DEPART ARRIVE SPEEO R A DECL I 1 V 1 P S I  1 FCCFN SMA THE11 THE12 PERIH APHEL I 2 V 2 P S I  2 R 1 OECL SPEEO 
O V I  OVZ OVT LFG C O l S T  R A S  OECLS LAWA 

4 3 S l O . e  46370.0 0.3’Ib 185.1 -2.7 -0.12 1.412 88.7 0.959 24.125 2.1 lS9 .6  0.9830 47.2611 0.19 0.252 163.2 168.5 -56.2 0 . 2 T O  
R . 3 4  6.20 14.54 ONE 19.871 261.5 82.0 3 4 . 2  

43520.0 46310.0 0.416 178.9 0.2 -0.09 1.411 R3.6 0 .960  24.132 13.0 159.1 0.9710 47.294A 0.85 0.252 163.3 168.5 -56.1 0.219 
8.78 6.20 14.99 ONE 19.871 261.5 82.0 3 4 . 3  

43530.C 4637C.0 0 .459  174.3 2 - 3  -0.07 1.411 78.5 0 .961  23.994 23.5 160.1 0.9440 41.044A 0.82 0.251 163.5 168.6 -56.0 0.279 
v.77 6.71 15.911 ONE 19.871 261.5 112.0 34.5 

43540.0 46370.0 0.521 171.7 3 . 4  -0.06 1.410 73.2 0.962 23.726 34.2 160.6 0.9C20 46 .5501  0.81 0.250 163.8 168.1 -55.6 0.219 
11.24 6.22 17.46 ONE 19.871 261.5 82.0 34.8 

43550.C 4637n.0 0.596 171.2 3.7 -0.05 1.408 67 .9  0.964 23.352 45.1  161.3 0.8440 45.8601 0.80 0.249 164.3 168.9 -55.2 0.280 
13.10 6.23 19.33 ONE 19.871 261.5 8 2 . 0  35.3 

ARRIVAL OlTE * 2446470.0 

435h0.n 44470.0 C.596 199.5 -1.9 0.13 1.403 112.4 0.956 19.765 314.0 522.9 0.842 31.6871 0.65 0.230 163.0 169.4 -53.9 0.264 
13.10 s.97 19.07 Tno 19.621 253.3 81.8 31.8 

11.48 5.98 17.46 THO 19.621 253.3 n i . 8  37.2 
43470.0 46470.0 0.531 200.6 -8.1 0.20 1.405 107.9 0.955 19.705 323.4 S22.1 0.892 38.5181 0.58 0.232 162.7 169.1 -54.5 0.265 

43480.0 46470.0 0.473 200.1 -7.1 0.43 1.407 103.2 0.954 20.083 333.0 521.6 0.933 39.2341 0.35 0 . 2 3 4  162.4 168.8 -54.9 0.265 
10.10 5.99 1b.ffR TU0 19.621 253.3 81.8 36.7 

43490.0 46410.0 0.430 193.7 ‘ 1 4 . 3  -2.39 1.408 98.4 0.953 20.382 342.1 521.1 0.963 39.8021 3.16 0.236 162.3 170.0 -55.4 0.265 
9.10 5 . 9 9  15.10 ONE 19.621 253.3 81.8 36.3 

43500.C 46470.0 0.399 191.2 -6 .0 -n.32 1.409 93.6 0.952 20.588 352.6 520.9 0.980 40.1961 1.08 0.237 162.2 168.9 -55.5 0.266 
8 . 4 1  6.00 14.41 ONE 19.621 253.3 81.8 36.1 

43510.C 46470.0 

6 
0.393 184.9 -2.8 

8.29 6.00 14.29 
-0.17 1.409 88.7 0.953 

ONE 19.621 253.3 81.8 
20.691 

36.0 
2.7 160.8 0.9830 40.4001 0.93 0.237 162.2 168.8 -55.6 0.266 

4352C.C 46170.0 0.413 178.8 0.1 -0.12 1.409 83.6 0.953 20.690 13.0 160.9 0.9710 40.4101 0.87 0.237 162.3 168.8 -55.5 0.266 
8.73 6.01 14.74 ONE 19.621 253.3 81.8 36.1 

4353C.C 46470.0 0.456 174.2 2 .2  -0.10 1.408 78.5 0.954 20.589 23.5 161.2 0.9440 40.233A 0.84 0.237 162.5 168.9 -55.3 0.261 
9.71 6.02 15.72 ONE 19.621 253.3 81.8 3 6 . 3  

43540.C 46470.0 0.518 171.7 3 . 3  -0.08 1.407 73.3 0.956 20.396 34.2 161.8 0.9020 39.89OA 0.82 0.236 162.9 169.0 -55.0 0.267 
11.17 6.02 1 7 . 1 9 ,  ONE 19.621 253.3 81.8 36.6 

43550.C 46470.0 0.592 171.2 3 .6  -0.07 1.406 68.0 0.958 20.129 45.0 162.5 0.8450 39.4131 0.80 0.234 16).3 169.1 -54.5 0.268 
i 3 . r i  6.03 19.05 ONE 19.621 253.3  8 1 . 8  37.1 

BRRIVAL DATE - 2446570.0 

43460.0 46570.C 0.594 199.7 -7.9 
13.C6 5.81 18.87 

0.16 1.401 112.4  0 .951  
7no 18.200 245.7 8 1 . 4  

17.338 313.9 523.9 0.842 
39.7 

33.835A 0.63 0.216 162.0 169.6 -53.2 0.253 

43470.0 46570.0 0.329 200.8 -8.1 0.24 1 . 4 0 3  107.9 0.950 17.669 323.3 523.2 0.892 34.445A 0.55 0.219 161.6 169.4 -53.8 0.254 
1 1 . 4 3  5.81 17.25 Two 18.200 245.7 81.4  39.0 

43480.0 46570.G 0.471 200.3 -7.1 
10.05 5.82 15.87 

0.47 1.405 103.7 0 .948  
1 W O  18.200 245.7 81.4 

17.950 332.9 522.1  0 .933  
38.5 

34.967A 0.30 0.221 161.4 169.1 -54.3 0.254 

43490.0 46570.0 0.496 181.3 -41.5 -12.38 1.406 98.4 0.947 18.170 342.6 522.3 0.963 35.371A 13.15 0.222 161.2 175.1 -55.0 0.256 
10.65 5.85 16.49 ONE 18.200 245.7 81 .4  38.6 

43500.0 46570.0 0.397 191.1 -6 .4 -0.44 1.407 93.6 0.947 18.320 352.6 522.0 0.980 35.6601 1.20 0.223 161.2 169.2 -54.9 0.254 
8 .36  5-63  14.19 ONE 18.200 245.7 81.4 37.9 

43510.0 46570.0 0 .391  184.9 -3.0 -@.23 1.407 88.7 0 . 9 4 1  18.393 2.7 162.0 0.9830 35.8031 0.98 0.224 161.2 169.1 -55.0 0.255 
8 . 2 4  5.83 14.08 ONE 18.200 245.7 81.4 37.9 

43520.0 46570.0 0.411 178.8 -0.1 -0.16 1.401 83.7 0 . 9 4 1  18.389 13.0 162.1 0.9710 35.8061 0.90 0.224 161.3 169.1 -54.9 0.255 
8.68 5.84 14-51 ONE 18.200 245.7 8 1 . 4  37.9 

43530.C 46510.0 0.454 174.2 2.1 -0.12 1.406 78.6 0.948 18.309 23.5 162.4 0.9440 35.673A 0.86 0.223 161.5 169.1 -54.1 0.256 
9.65 5.84 15.49 ONE 18.200 245.7  8 1 . 4  38.1 

43540.C 46570.0 0.515 171.8 3.3 -0.10 1.405 73.4 0.950 18.162 34.1 162.8 0.9030 35.4201 0.83 0.222 161.8 169.3 -54.4 0.256 
11.09 5.85 16.94 ONE 18.200 245.7 81.4 38.5 

43550.0 46570.0 0.5119 171.3 3.5 
12.92 5.86 18.78 

43460.0 46670.0 0.593 199.8 -7.9 
13.03 5.66 18.70 

0.528 201.0 -8.1 
11.41 5.66 11.07 

43480.0 46670.0 0.470 200.5 -7.0 
10.02 5.67 15.69 

43490.0 46670.0 0.446 205.7 12.4 
9.47 5.68 13-14 

43500.C 56670.0 0.395 191.0 -7.0 
8.33 5.61 14.00 

-0.09 1.404 68.1 0.953 
ONE 18.200 245.7 81.4 

17.957 
39.0 

44.9 163.5 0.8160 35.0681 0.81 0.221 162.3 169.4 -53.9 0.257 

ARRIVAL DATE 2446670.0 

0.19 1.399 112.5 0 .941  15.936 313.7 524.9 0.841 31.0311 0.61 0.204 160.9 169.9 -52.4 0.243 
Tho 18.877 239.0 80.8 41.6 

0.27 1.401 101.9 0.945 
i n 0  18.877 239.0 80.8 

31.4991 0.52 0.207 160.6 169.6 -53.1 0.244 

0.50 1.403 103.2 0.943 16.415 332.8 523.7 0.933 31.8971 0.27 0.209 160.3 169.3 -53.6 0.244 
7YO 18.877 239.0 80.8 40.4 

6.75 1.404 98.5 0.942 16.586 342.5 523.3 0.962 32.2091 -5.98 0.210 160.1 166.2 -53.4 0.244 
Tno 18.877 239.0 80.8 40.2 

-0.59 1.405 93.6 0.941 16.701 352.5 523.1 0.980 32.4221 1.35 0.211 160.1 169.6 -54.2 0.244 
ONE 18.877 239.0 80.8 39.8 

25 



1911 
EARTH-URANUS 

OEPARl ARRIVE SPt t 0 
DV1 

R A  
OVZ 

OECL 
ov 1 

I 1  
LEG 

V 1 P S I  1 tCCEN 
C O l S T  RAS OECLS 

SMd T H E T I  W E 1 2  PERlH 
LAMOA 

APHEL 

43510.C 46670.0 0.3R9 185.0 -3 -3  -0 .29 1.405 88.7 0.941 16.156 2.6 163.0 0.9830 32.5291 
8.20 5 .68  13.88 ONE 18.811 239.0 R0.8  39.1 

43520.0 46610.0 0.409 178.9 -0 .2 -0.19 1.405 83.1 0.942 16.150 12.9 163.1 0.9110 32.5291 
8 .63  5.68 14.31 ONE 18.817 239.0 80.8 39.8 

43530.0 46610.0 0 .451  114.3 2.0 -0 .15  1.404 78.1  0 . 9 4 3  16.685 23.3 163.4 0.9450 3 2 . 4 2 6 ~  

43540.0 466io.n 9 . 5 1 2  111.9 3.1 -0.13 1 . 4 0 3  13 .5  0.945 16.561 34.0 163.9 0 . ~ 0 4 0  3 2 . 2 3 1 ~  

9.59 5.69 15.21 ONE in.877 239.0 80.8 4o.n 

11.01 5.70 16.71 ONE 18.877 239.0 80.8 40.4 

12.83 5.11 18.53 UNF 1 8 . 8 7 7  239.0 8 0 . 8  40.8 
4355C.O 46610.0 0.585 111.4 3 .4  -0.11 1.402 6 8 . 3  0.948 16.404 44.1 164.5 0.8480 31.9591 

ARRIVAL OAlE - 2446110.0 

43460.C 46170.0  0.593 200.1 -8 .0 0 .21  1 . 3 9 8  112.5 0 . 9 4 4  14 .815 313.5 525.8 0.840 2 8 . 9 1 0 ~  
13 .r3  5.53 18 .56  T W O  20.145 213.1 80.2 43 .6  

43410.0  46110.0 0 .527  201.2 -8 .1 0.29 1.400 LQ1.9 0.941 15.086 323.0 525.2 0.891 29.2821 
11.39 5.53 16.93 TU0 20.145 233.1 80.2  4 2 . 9  

43480.0  * i o . ,  0.469 200.1 -1.1 
19.00 5 .53  1 5 . 5 4  

0 . 5 3  1.401 103.3 0.939 
TWO 20.145 233.1 8 0 . 2  

15.264 332.6 524.1 0.932 
42.4 

29.596A 

43490.0  46110.0 0 .428 201.3 2 . 3  3.22 1.402 98 .5  0.938 15.402 342.4 524.3  0.962 29.8411 
9.05 5.54 14.59 Tho 20.145 233.1  80.2  4 2 . 0  

43wr.0 41,iio.o 0.394 191.0 -1.n -0 .18  1.403 93.1 0 . 9 3 1  15.494 352.3 524.1 0.919 30.0081 
8 . 3 0  5 .54 13.84 ONE 20.145 233.1 80.2 4 1 . 1  

43510 .0  46110.0  0.387 185.1 -3 .6  -0.35 1.403 8 8 . 8  0 .931  15.537 2 . 4  164.1 0.9830 30.0921 
A.16 5.54 13.71 ONE 20.145 233.1 80.2  41.6 

0 .4C6 119.1  -0 .5  
8 . 5 8  5.55 14 .12  

-0.23 1.403 8 3 . 8  0 .931  
ONE 20.145 233.1  80.2 

15.531 
41.1 

1 2 . 1  164.2 0.9120 30.091A 

43530.0 4 5 1 7 0 . 0  0.448 174.5 1.8 -0.18 1 . 4 0 3  18.8 0.939 15.471 23.2 164.4 0.9460 30.008A 
9.52 5 .55  15.0)~ ONE 20.145 233.1 80.2 4 1 . 9  

5354C.C 46110.0 0 . 5 C B  112.1 3.0  -0.15 1.402 13.6 0.941 15.319 33.0 164.8 0.9050 29.8541 
10.94 5 .56  16.50 ONE 20.145 233.1 8 0 . 2  4 2 . 3  

43550.C 46110.0 0.581 1 1 1 . 6  3.1 -0.13 1.400 68.4  0 .944 1 5 . 2 4 4  4 4 . 5  165.4 0.8500 29,6381 
12.13 5 .51  18.30 ONE 20.145 233.1 80.2 4 2 . 8  

ARRIVAL DATE = 2446810.0 

0 .593  200.3 -8 .0  
1 3 . 0 4  5 .42  I R . 4 5  

0.23 1.396 112.6 0.940 
Tun 19.204 221.9  19.4 

27.26 I A 

43410.0 46810.0  0 .527  201.5 -8 .2  0 . 3 2  1.398 108.0 0.931 14.226 3 2 2 . 1  526.1 0.890 21.563A 
11.39 5.41 16.81 TWO 19.204 227.9 19.4 44.9 

43480.0  46810.0 0 .469 201.0 -1.1 0.55 1.400 103.4 0 .935  14.315 332.3 525 .1  0.931 27.8181 
10.00 5.41 15.41 I Y O  19.204 221.9 19.4 44.3 

43490.0 46810.0 0.425 200.4 -0.5 
8.98 5.42 14.40 

14.489 342.1 525.3 0.962 
43.9 

28.0161 

4 3 5 w . c  46410.0  0.393 191.0 - 8 . 1  -1.04 1.402 93.11 0 . 9 3 3  14.565 352.1 525.1 0.919 28.15~1 
8.28 5.42  13.10 ONE 19.204 221.9 19.4 4 3 . 1  

4 3 5 1 0 . P  46810.0 0 .386  185.3 -4.0 -0 .43  1.402 8R.9  0 .933  14.600 2.2 165.0 0.9830 28.2181 
8 . 1 3  5.42 13.55 ON€ 19.2G4 221.9 19.4 43.6 

43520.@ 4 6 R l O . C  C.404 179.3 -0.7 
8.53 5.42  13.96 

-0 .28 1.402 84.0 0 .933  
ONE 19.204 221.9 19.4 

14.594 
43.6 

12.5 165.1 0.9720 28.211A 

43530.0 46870.0 0.446 114.8 1.6 -0.21 1.401 78.9 0.935 14.548 22.9 165.4 0.9410 28.150A 
9.46 5.43 14.89 ONE 19.204 221.9  19.4 43.9  

43540.0 46810.C 0.505 112.3 2.8 -0.17 1.400 13.8 0 .931  14.465 33.5 165.8 0.9060 28.0241 
10.8b 5.44  16.30 ONE 19.204 221.9 19.4 44.2 

4355F.C 46810.0 0 .511  171 .8  3 . 2  
12.63 5.45 18.08 

-0.15 1.399 68.6 0.941 
ONE 19.204 221.9 19.4 

14.350 
44.1 

44-2  166.3 0.8520 21.849A 

ARRIVAL O A T €  * 2446910.0 

43460.0 46970.0  0.594 200.6 -8.1 0 .25  1.395 112.7 0.938 13.393 312.9 521.6 0.831 25.9491 
13-66 5.31 lR.37 T#O 18.200 223.5 1 8 . 6  41.6 

43470.0 46910.0 0.52M 2 C l . R  -8.2 0.34 1.391 108.1 0.934 13.544 322.4 527.0 0.889 26.2001 
11.41 5.31 16.12 TkO 18.200 223.5 18.6 46.9 

4 3 4 8 0 . ~  46910.11 0.469 2n1.4 -1 .2  0 . 5 1  1.398 103.5 0.932 13.671 332.1 526.6 0.930 2 6 . 4 ~ 1 1  
19.00 5.31 15.31 TU0 18.200 223.5 18.6 46 .3  

4349C.O 46'310.0 5 .423  2n0.3 -1.9 1.89 1.400 98.7 0.930 13.168 341.9 526.2 0.961 26.5151 
8 -95  5.31 1 4 . 2 6  7WO 18.200 223.5 18.6 45.9 

435no.c 46910.0  0 . 3 9 3  190.9 -10.1 -1.40 1.400 93 .9  0.929 1 3 . ~ 3 2  351.9 526.0 0.919 26.686~ 
8 . 2 8  5.11 13.59 ONE 1 f l . E G O  223.5 78.6 45.1 

I 2 V 2 P S I  2 R 1 OECL SPEED 

1-06 0.212 160.1 169.4 -54.3 0.245 

0 .93  0.211 160.2 169.4 -54.2 0.245 

0.88 0.211 160-4 169.5 -55.0 0.245 

0.85 0.210 160.7 169.6 -53.1 0.246 

0 .82  0.208 161.2 169.1 -53.2 0 .247  

0 . 5 9  0.193 159.8 110.2 -51.9 0.234 

0.49 0.195 159.4 169.9 -52.3 0.234 

0.25 0.197 159.1 169.6 -52.8 0.235 

-2.45 0.198 159 .0  168.1 -53.0 0.235 

1.54 0.199 158.9 110.0 -53.5 0.235 

1-10 0.200 150.9 169.8 -53.6 0.235 

0.97 0.200 159.0 169.1 -53.5 0.235 

0.90 0.199 159.2 169.8 -53.3 0.236 

0.86 0.198 159.6 169.9 -52.9 0 . 2 3 1  

0.83 0.191 160.1 170.0 -52.5 0.231 

0 . 5 1  0.182 158.6 110.5 -50.9 0.226 

0.41 0.184 158.2 110.2 -51.5 0.226 

0 .22  0.186 157.9 169.9 -52.0 0.226 

-1.54 0.188 151.1 168.9 -52.3 0-226  

1-80 0.189 151.7 170.5 -52.8 0.226 

1-17 0.189 1511.1 170.1 -52.8 0.221 

1.01 0.189 151.8 170.0 -52.8 0.227 

0.93 0.188 158.0 110.1 -52.6 0 .227  

0.88 0.181 158.4 1700.2 -52.2 0.220 

0.84 0.186 158.9 170.3 -51.7 0 .229  

0 .55  0.112 151.3 110.8 -50.0 0.219 

0.45 0.114 156.9 170.5 -50.7 0.218 

0.21 0.176 156.6 170.2 -51.2 0.218 

-1.13 0.177 156.4 169.4 -51.5 0.218 

2.15 0.178 156.4 171.0 -52.0 0.218 
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1977 
EARTH-URANUS 

OEPAR? AURIVE SPEED R 1 OECL 
D V I  ovz OVT 

4331n.n 4h970.0 0 . 3 ~ 5  185.6 -4 .5 
R . 1 0  5.41 13.41 

43520.0 46970.0 0 . 4 r z  179.6 -1.1 
R.49 5.32 13.80 

43530.0 46970.11 0 . 4 4 3  175.0 1.3 
9.40 5.32. 14.72 

4354C.C 46970.0 0.502 112.6 2.6 
10.77 5.33 16.11 

43550.0 469111.0 0.573 172.1 3 .0  
12.53 5.34  17.81 

P 
43460.0 47810.0 0.596 200.9 -8.2 

13.fi9 5.22 IR.31 

43470.@ 47070.0  0.529 202.1 -8 .3  
11.43 5.22 16.65 

43480.0 47010.0 0.469 2C1.8 - 1 . 3  
10.01 5 .21  15.23 

43490.P 47070.0  0.423 2 0 0 . 4  -2.8 
8.Q4 5.21 14.16 

43500.0 41010.0 C.393 190.6 -12.0 
8.29 5 - 2 1  13.50 

43510.0 47070.0 0 . 3 8 3  185.9 -5 .0  
8 . P 7  5.22  13.29  

43520.C 47070.0 0.400 180.0 -1 .4 
8 . 4 4  5 . 2 2  13.66 

43530.C 47010.0 0.440 1 7 5 . 4  1.1 
9.33 5.23 14.56 

1 1  
L E G  

V I PSI 1 ECCEN 
C O l S T  R A S  OECLS 

SUA THE11 THE12 PERlH 
LAHOA 

APHEL 

-0.52 1.401 H9.0 0.479 13.862 2.0 165.9 0.9830 26.1421 
I lNf 111.?00 223.5  78.6 45.6 

-0.32 1.401 84.1 0.930 1 3 . 8 5 1  12.3 166.0 0.9730 26.7411 
ONE 18.200 223.5 78 .6  45.6 

-0.24 1.400 19.1 0,931 13.817 22.7 166.3 0.9470 26.6861 
O W  1 R . 2 0 O  223.5 7R.6 45.8 

-0.20 1.399 74.0 0.934 13.745 33.2 166.6 0.9080 26.5821 
ONE 18.200 223.5 18.6 46.2 

-0.17 1.398 68.8 0.937 13.646 43.8 167.1 0.8540 26.438A 
ONE 18.200 223.5 78.6 46.7 

ARRIVAL O A T t  2447070.0 

0.21 1.394 112.9 0.935 
TU0 19.457 219.6 77.8 

12.862 312.5 528.4 0.835 
49.6 

24.8896 

0.36 1.396 108.3 0.932 12.993 322.1 527.9 0.887 25.0996 
TWO 19.451 219.6 77.8 48.9 

0.59 1.397 10?.6 0.929 1 3 . 1 P 3  331.8 521.4 0.929 25.2771 . TU0 19.457 219.6 1 7 . 8  48.4 

1.65 1.358 98.9 0.921 13.18R 341.6 527.1 0.960 25.415A 
TbO 19.457 219.6 77.8 47.9 

-1.94 1.3S9 94.0 0.926 13.244 351.6 526.9 0.979 25.5091 
ONE 19.451 219.6 1 1 . 8  4 7 . 7  

-0.62 1.400 89 .2  0.926 
ONE 19.457 219.6 77.8 

13.269 
47.6 

1.7 166.8 0.9830 25.5551 

-0 .31 1.399 84.2 0.921 13.264 12.0 166.9 0.9130 25.5551 
ONE 19.457 219.6 71.8 47.6 

-F.27 1.399 79.2 0.928 13.229 22.4 167.1 0.9490 25-5101 
ONE 19.457 219.6 1 7 . 8  47.8 

I 2 V 2 P S I  2 R A OECL SPEED 

1-26 0.179 156.4 110.5 -52.1 0.219 

1.05 0.119 156.5 170.4 -52.0 0.219 

0.95 0.178 156.7 170.4 -51.0 0.219 

0.89 0.177 157.1 110.5 -51.4 0.220 

0.85 0.176 157.6 170.6 -50.9 0.221 

0.54 0.162 155.9 171.0 -49.2 0.212 

0.43 0.164 155.6 170.8 -49.9 0.212 

0.19 0.166 155.3 170.5 -50.4 0.211 

-0.89 0.168 155.1 169.8 -50.7 0.211 

2.69 0.169 155.0 171.6 -51.2 0.211 

1.35 0.169 155.0 170.8 -51.3 0.211 

1.10 0.169 155.1 170.7 -51.2 0.212 

0.98 0.169 115.3 110.7 -51.0 0.212 

43540.C 47070.0 0.498 172.9 2 . 4  -0.22 1.398 7 4 . 2  0.931 13.166 32.9 167.4 0.9090 25.423A 0.91 0.168 155.7 110.8 -50.6 0.213 
10.69 5.23 15.93 ONE 19.457 219.6 1 7 . 8  48.2 

43550.C 41010.0 0.569 172.4  2.8 -0.19 1.396 69.0 0.935 13.079 43.5  161.9 0.8560 25.3021 0.01 0.166 156.2 170.9 -50.1 0.214 
12.42 5 .25  17.61 ONE 19.457 219.6 77.8 4R.7 

43560.E 47070.0 0.649 173.5 2 . 4  -0.17 1.395 63.8 0.939 12.972 54.2 168.5 0.7900 25.1541 0.83 0.164 156.9 171.1 -49.5 0.215 
14.45  5.26 19.12 ONE 19.457 219.6 77.8 49.3 

4346o.n 4 i i io .o  

43470.0 41170.0 

4348C.C 47170.0  

43520.C 41170.0 

43530.C 47110.0 

43540.C 47110.0 

43550.C 47170.0 

43560.C 47170.0 

0.591 201.3 - 8 . 3  
13.13 5.14  18.28 

0.530 202.5 -8 .4  
11.46 5.13 16.60 

0.410 202.2 - 7 . 4  
10.C3 5.13 15.16 

0 . 4 2 3  200.7  - 3 . 4  
H.95 5.13 14.08 

0.395 189.9 -15.2 
8.33 5.13 13.46  

0.382 186.3 -5 .6  
8 .05  5.13  13.18 

0.398 180.4 -1.8 
8 .4C 5.13 13.53 

0.437 175.8 0.8 
9.27 5 . 1 4  14.41 

G.495 1 1 3 . 3  2 .2  
10.61 5.15 15.75 

0.565 172.7 2 . 6  
12.32 5.16 17.48 

0.644 173.8 2.3 
14.32  5.18 19-50 

ARRIVAL OAT€ = 2447170.0 

0.29 1.393 113.0 0.933 12.426 312.1 529.2 0.833 24.019A 
TWO 20.166 216.3 7 6 . 8  51.7 

0.38 1.395 108.4 0.929 
TU11 20.166 216.3 76.8 

12.542 321.7 528.7 0.885 
51.0 

24.1991 

0.60 1.396 103.7 0.927 12.639 331.4 528.2 0.928 24.3504 
TWO 20.166 216.3 76.8 50.4 

1.50 1.397 99.0 0.925 12.714 341.3  527.9 0.959 24.4681 
TWO 2G.166 216.3 76.8  50.0 

- 2 . ~ 3  1.398 94.2 0.923 
ONE 20.166 216.3 7 6 . 8  

12.763 351.2 527.7 0.978 24.5481 
49.7 

-0.73 1.398 89.3 0.923 12.786 1.4 167.7 0.9830 24.5881 
ONF 20.166 216.3 76.8 49.6 

-0 .43  1.398 84.4 0.924 
ONE 20.166 216.3 76.8  

12.781 
49.6 

11.6 161.1 0.9740 24.5881 

-0.11 1.398 79.4 0.926 12.150 22.0 167.9 0.9500 24.5501 
ONE 20.166 216.3 76.8 49.8 

-C.25 1.397 74.4 0.928 12.694 32.5 168.2 0.9110 24.4711 
ONE 20.166 216.3 7 6 . 8  50.2 

-0.21 1.395 69.3 0.932 
ONE 20.166 216.3 16.8 

12.617 
50.1 

43.1 168.7 0.8590 24.3756 

-0.19 1.394 64.1 0.931 12.522 53.7 169.2 0.7940 24.2501 
ONE 20.166 216.3 76.8  51.3 

0.52 0.153 154.5 171.3 -48 .3  0.206 

0.41 0.156 154.1 171.1 -49.0 0.205 

0.18 0.157 153.8 170.8 -49.5 0.205 

-0.73 0.159 153.6 110.1 -49.9 0.205 

3.57 0.1154 153.5 112.3 -50.4 0.205 

1.46 0.160 153.5 171~2 -50.4 0.205 

1.15 0.160 153.1 171.0 -50.4 0.205 

1.01 0.160 153.9 171.0 -50.2 0.206 

0.93 0.159 154.3 171.1 -49.8 0.206 

0.88 0.157 154.8 111.2 -49.3 0.207 

0.84 0.155 155.5 171.3 -48.7 0.209 

ARRIVAL DATE * 2447270.0 

43460.0 47270.0 0.599 201.6 -8.4 0.31 1.392 113.2 0.931 12.064 311.7 529.9 0.830 23.2991 0.51 0.145 153.0 171.6 -47.4 0.200 
13.19 5.07 18.26 TWO 18.717 213.5 75.9 53.8 

43470.0 47270.0 0.532 202.9 -8.5 0.40 1.394 108.6 0.927 12.168 321.3 529.4 0.883 23.4531 0.40 0.147 152.6 111.3 -48.1 0.199 
11.50 5.06 16.57 TWO 18.777 213.5 75.9 53.0 

43480.0 57270.0 0.472 202.7 -7.6 0.61 1.395 103.9 0.924 12.255 331.0 529.0 0.927 23.5831 0.17 0.149 152.3 171.0 -48.7 0.199 
10.06 5.06 15.12 T U 0  18.717 213.5 75.9 52.5 



1977 
FARTH-URANUS 

O E P A R l  ARRIVE SPEEO R A OECL I 1 V 1 P S I  1 ECCFN 
OV1 O V 2  O V T  LFG C O l S l  RAS OECLS 

434vo.c 47270.9 0 . 4 2 4  201.0 - 4 . 0  1 . 3 9  1.397 99.2 0 .922  
0.96 5.05 15.01 TU0 18.777 213.5 75.9 

43500.C 47276.0 0 . 4 C 2  108.0 -21.0 -4 .58  1.397 94.4 0.921 
A.40 5.06 13.54 ONE 18.777 213.5 75.9 

435io .r  + ~ Z T O . O  0 . 3 8 1  106.7 -6.4 -0.87 1.398 89.5 0.921 
8.C3 5.05 13.09 ONE 18.777 213.5 75.9 

43520.C 47270.0 0.396 180.9 -2.3 -0 .49  1.397 84.6 0.921 
0.35 5.06 13.41 ONE 18.777 213.5 75.9 

43530.C 47270.0 0.435 176.3 0 . 4  -C.35 1.397 79.6 0 . 9 2 3  
9.21 5.06 14.27 ONE 10.777 213.5 75.9 

43540.C 4727C.C 0,491 173.7 1.9 -0 .28 1.396 74.6 0.926 
10.52 5.07 15.59 ONE 10.777 213.5 75.9 

43550.C 47270.0 0.561 173.1 2.4 -0.24 1.395 69.5 0.930 
12.21 5.09 17.30 ONE 10.777 213.5 75.9 

4356n.c 47270.0 0.639 174.1 2 .1  -0 .21  1.393 64.4 0.934 
14.20 5.10 19.30 ONE in.777 213.5 75.9 

SWA THE11 THE12 PERIH APHEL 
LAHOA 

12.322 340.9 528.7 0.958 23,6851 
52.0 

12.366 350.9 520.5 0.978 23.7541 
51.8 

12.386 1.0 168.4 0.9830 23.7891 
51.6 

12.382 11.2 168.5 0.9740 23.7901 
51.6 

12.355 21.6 168.7 0 -9510  23.750A 
51.8 

12.305 32.1 169.0 0.9130 23.6961 
52.2 

12.235 42.6 169.4 0.8610 23.609A 
52.7 

12.150 53.2 169.9 0.7970 23.5021 
53.3 

I 2 V 2 P S I  2 R A OECL SPEEO 

-0.62 0.151 152.1 170.1 -49.0 0.199 

5.33 0.151 152.0 173.6 -49.7 0.199 

1.60 0.152 152.0 171.5 -49.6 0.199 

1.20 0.152 152.1 171.3 -49.5 0.199 

1.04 0.151 152.3 171.3 -49.3 0.200 

0.95 0.150 152.7 111.4 -49.0 0.200 

0.09 0.149 153.2 171.5 -48.5 0.201 

0.84 0.147 153.9 171.6 -47.8 0.203 

ARRIVAL OATE - 2447370.0 

4346C.O 47370.0 O . h C 2  2P2.0 -0.5 0 .32  1.391 113.4 0.930 11.762 311.3 530.6 0.827 22.6961 0.50 0.137 151.4 171.9 -46.5 0.195 
13.25 5.01 18.26 TWO 18.462 210.9 74.9 5 5 . 9  

4347I'.O 47370.0 0.534 203.4 - 8 . 7  0.42 1.393 108.8 0.926 11.856 320.9 530.1 0.881 22.8301 0.38 0.139 151.0 171.6 -47.2 0.194 
11.56 5.00 16.55 1kO 18.462 21C.9 74.9 55.1 

43480.0 47370.0 0 . 4 1 3  203.2 -7.8 ~ . 6 2  1.395 104.1 0.922 11.934 330.6 529.8 0.925 22.9431 0.16 0.141 150.7 171.3 -47.8 0.194 
10.10 4.99 15.09 T W O  18.462 z i c . 9  74.9 54.5 

53490.0 47370.0 0 .424 201.5 -4.5 
8.98 4.99 13.96 

1 .31  1.356 99.4  0.920 
T U 0  18.462 21P.9  74.9 

11.995 340.5 529.5 0.957 
54.1 

23.0321 -0.54 0.143 150.5 170.8 -48.2 0.193 

43500.0 47370.0 0.439 181.1 -36.0 -9 .69  1.396 9 4 . 6  0.919 12.035 350.5 529.3 0.977 23.0924 10.43 0.144 150.4 116.1 -48.9 0.195 
9.31 5.00 1 4 - 3 2  CINE 1R.462 210.9 7 4 . 9  54 .1  

43510.C 47370.0 0.381 187.1 -7.2 -1 .03 1.397 89.7 0.910 12.053 0.6 169.2 0.9830 23.1231 1.76 0.144 150.4 171.9 -48.7 0.193 
R.C2 4.99 13.00 ONE 18.462 21G.9 74.9 53.7 

43520.C 47170.0 0 . 3 9 4  181.4 -2.7 -0.55 1.397 84.8  0.919 12.050 10.8 169.3 0.9750 23.1251 1.26 0.144 150.5 171.7 -4817 0.194 
8.31 4.99 13.30 ONE 18.462 210.9 74.9 53.7 

43530.0 47370.0 F . 4 3 2  176.7 0.1 -0.39 1.396 79.9 0.921 12.025 21.2 169.4 0.9520 23.0981 1.08 0.143 150.7 171.6 -48.5 0.194 
9 . 1 4  5.00 1 4 . 1 4  ONE 18.462 21019 74.9 53.9 

43540.C 47370.0 0 . 4 8 7  174.1 1.6 -0.31 1.395 74.8 0.924 11.980 31.6 169.7 0.9150 23.0451 0.37 0.142 151.1 171.b -48.1 0.195 
1 0 . 4 3  5.00 15.44 ONE 18.462 210.9 74.9 54.2 

43550.C 47370.0 0.556 173.5 2 . 2  -0.26 1.394 69 .8  0.927 11.917 42.1 170.1 0.8640 22.97OA 0.90 0.141 151.6 171.7 -47.6 0.196 
12.10 5.02 17.12 ONE 18.462 21c.9 74.9 54.7 

43560.0 47370.0 0.634 174.5 1.9 -0.23 1.392 6 4 . 6  0.932 11.839 52.7 170.6 0.8010 22.8781 0.85 0.139 152.3 171.9 -47.0 0.197 
14.07 5.04 19.10 ONE 18.462 21C.9 74.9 55.4 

ARRIVAL OATE = 2447470.0 -i 
43460.0 47410.0 0.6C5 202.4  -8.6 

1 3 . 3 3  4.95 18.27 
0 . 3 4  1.391 113.6 0.928 
Tmo 19.974 208.7 73.9 

11.507 310.8 531.3 0.824 
58.0 

22.1891 0.48 0.123 149.7 172.1 -45.6 0.190 

4347C.P 47470.0 0.536 203.8 -8.8 0 .43  1.392 109.0 0.924 11.593 320.4 530.8 0.879 22.306A 0.37 0.132 149.2 171.9 -46.3 0.189 
11.62 4.94 16.55 T U 0  19.974 208.7 73 .9  57 .2  

434eO.C 41476.0 0.475 203.7 -8.0 0 . 6 3  1.394 1 0 4 . 3  0 .921 11.664 330.2 530.5 0.923 22.4051 0.15 0.134 148.9 171.6 -46.9 0.189 
10.14 4.93  15.08 TkO 19.974 208.7 73.9 56.6 

43490.n 47470.0 0.425 202.0 -4 .9  1 - 2 4  1.395 99.6 0.918 11.719 340.0 530.2 0.956 22.4831 -0.48 0.135 148.7 171.1 -47.3 0.188 
9 x 0  4.93 13.93 TWO 19.974 208.7 73.9 56.1 

43510.0 47470.0 0 . 3 R O  187.5 -8 .2  -1.23 1.396 89.9 0.916 11.774 0 .2  169.9 0.9830 22.5641 1.96 0.137 148.6 172.3 -47.9 0.188 
8.01 4.93  12.93 ONE 19.974 20R.7 73.9 55.7 

4352C.C 47470.0 0 . 3 9 3  182.n - 3 . 3  -0.63 1.396 85.0 0.917 11.771 10.4 170.0 0.9760 22.5661 1.33 0.137 148.8 172.0 -47.8 0.189 
8.27 4.93 13.20 ONE 19.974 208.7 73.9 55.7 

43530.0 47470.0 0.429 177.3 -0.3 -0.43 1.395 8C.1 0.919 11.748 20.7 170.1 0.9540 22.5431 1.11 0.136 149.0 171.9 -47.6 0.189 
9.08 4.93 14.01 ONE 19.974 208.7 73.9 55.9 

43540.0 47470.0 0.484 174.6 1.3 -0 .34 1.394 75.1 0.922 11.708 31.1 170.4 0.9170 22.498A 1-00 0.135 149.4 171.9 -47.3 0.190 
10.34 5 - 9 4  15.29 ONE 19.974 208.7 73.9 56.3  

43550.0 47470.0 0.552 173.9 1.9 -0 .28  1.393 70.0 0.926 11.650 41.6 170.7 0.8670 22.4344 0.92 0.133 149.9 172.0 -46.8 0.131 
11.99 4.96 16.95 ONE 19.974 208.7 73.9 56.8 

43560.C 47470.0 0.629 174.9 1.7 -0.25 1.391 64.9 0.931 11.579 52.2 171.2 0.8040 22.3544 0.86 0.131 150.6 172.1 -46.2 0.192 
13.94 4.98 18.91 ONE 19.974 208.7 73.9 57.4 

ARRIVAL OATE - 2447570.0 

43460.C 47570.G 0.608 202.8 -8.8 0.35 1.390 113.9 0.927 11.291 310.3 531.9 0.821 21.7611 0.47 0.122 147.0 172.4 -51.6 0.186 
13.41 4.90 18.31 T Y O  19.943 206.8 72.9 60.1 
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1971 
EARTH-URANUS 

O t P A R T  AYPlVf SPtF I )  R A OECL I 1 V 1 PSI 1 ECCEN SMA THE11 THETZ PERIH APHEL I 2 V 2 P S I  2 R A OECL SPEEO 
0 V l  OV2 O V T  LEG COlST RAS OECLS LAMOA 

434111.0 41510.0 0.539 204.3  -9.0 0.45 1.392 109.2 0.923 11.310 319.9 531.5 0.876 21.863A 0.36 0.125 141.4 112.1 -45.4 0.185 
11.68 4.89 16.51 TWO 19.943 206.8 12.9 59.3 

43480.0 41510.0 0.477 204.2 -8.2 0.64 1.393 104.5 0.919 11.436 329.1 531.1 0.921 21.9501 0.14 0.127 147.1 111.8 -46.0 0.185 
1C.19 4.88 15.01 TW0 19.943 2@6.8 12.9 58.7 

43490.0 41570.0 0.427 202.6 -5.3 1.19 1.394 99.8 0.911 11.481 339.6 530.9 0.955 22.018A -0.43 0.128 146.9 171.4 -46.4 0.184 
9.03 4.88 13.91 1no 19.943 206.8 72.9 58.2 1. 

43500.0 41510.C 0.461 213.0 21.5 11.80 1.395 95.0 0.915 11.521 349.6 530.7 0.916 22.066A -11.06 0.129 146.8 165.1 -45.5 0.185 
9.83 4.H9 14-72 l h f l  19.943 206.8  72.9 58.2 

43510.0 4151G.O 0.3R0 181.9 -9.4 
8.P0 4.87 12.81 

-1.48 1.395 9C.l 0.915 
ONE 19.943 206.8 72.9 

11.537 359.1 530.6 0.983 
57.8 

22.091A 2.20 0.130 146.8 172.7 47.0 0.104 

43520.0 41570.0 0.391 182.6 -3.9 -0.11 1.395 85.3 0.915 11.535 9.9 170.1 0.9760 22.093A 1.41 0.130 146.9 172.3 -46.9 0.18k 
8.24  4 .88  13.11 ONE 19.943 206.8 72.9 57.8 

43530.0 47570.0 0.420 117.9 -0.7 
9.01 4.88 13.89 

-0.48 1.395 80.3 0.911 
ONE 19.943 206.8 12.9 

11.515 
58 .O 

20.2 170.8 0.9550 22.074A 1.15 0.129 147.2 172.2 -46.8 0.185 

43540.C 41510.0 0.48C 175.1 1.0 -0.31 1.394 75.3 0.920 11.411 30.6 171.0 0.9190 22.0361 1.02 0.128 141.5 172.2 -46.4 0.185 
10.25 4.89 15.15 ONE 19.943 206.8 12.9 58.3 

43550.0 47510.0 0.541 174.3  1.6 -@.31 1.393 70.3 0.924 11.425 41.1 171.4 0.8700 21.98011 0.93 0.126 148.0 172.3 -45.9 0.187 
11.88 4-90  16-78 ONE 19.943 206.8 72.9 5 8 . 8  

43560.0 41510.0 0.624 175.3 1.5 -0.21 1.391 65.2 0.929 11.359 51.6 111.8 0.8080 21.91011 0.87 0.124 148.7 172.4 -45.3 0.188 
13.80 4.92 18.73 ONE 19.943 206.8  12.9 59.4 

ARRIVAL DATE = 2447670.0 

43460.0 47610.0 0.611 203.3 -8.9 0.37 1.390 114.1 0.926 11.107 309-7 532.5 0.818 21.3971 0.46 0.116 145.9 112.6 -43.1 0.182 
13.49  4.86 18.35 THfl  18.474 205.0 11.9 62.1 

43410.0 41670.0 0 . 5 4 2  204.8 -9.1 0.46 1.391 109.4 0.922 11.180 319.4 532.1 0.813 21.4871 0.34 0.118 145.5 172.4 -44.5 0.181 
11.76 4.84  16.60 TU0 18.474 205.0 11.9 61.4 

0 .480 2 0 4 . 8  -8 .4 
10.25 4.84 15.09 

0.65 1.393 104.7 0.918 
Tun ~8.414 205.0 71.9 

11.241 329.2 531.8 0.919 
60.8 

21.564A 0.13 0.120 145.2 172.1 -45.1 0.181 

+3490.0 41610.0 0.429 203.2 -5.7 1.15 1.394 ior.0 0.916 11.289 339.1 531.5 0.953 21.624~ -0.39 0.122 145.0 171.7 -45.5 0.1~0 
9.07  4 . 8 3  13.90 TWO 18.414 205.0 11.9 60 .3  

43500.0 416lC.0 0.413 205.1 12.4 6.25 1.395 95.2  0 .914  11.321 349.1 531.4  0.975 21.6661 -5.51 0.123 144.9 168.8 -45.3 0.180 
8.12 4.83  13.55 T k O  18.414 205.0 11.9 60.0 

43510.0 41670.0 0.380 188.2 -10.8 -1.81 1.355 9G.4 0.913 11.336 359.2 531.3 0.983 11.68911 2.52 0.123 144.9 173.2 -46.2 0.180 
8-00 4.83  12.83 ONE 18.414 205.0 71.9 59.8 

43520.0 47670.0 0 . 3 R 9  183.2 -4.5 -F.80 1.395 85.5 0-914 1 1 - 3 3  9.4 111.3 0.9710 21.6921 1.49 0.123 145.0 112.6 -46.1 0.180 
8.20 4.83 13.03 ONE 18.474 205.0 11.9 59.8 

43530.0 41670.0 0.423 178.5 -1.2 
8.95 4.83 13.18 

-0.52 1.394 80.6 0.915 
ONE 18.414 205.0 71.9 

11.316 
60.0 

19.1 171.4 0.9570 21.616A 1.19 0.123 145.2 112.5 -45.9 0.180 

43540.C 41610.0 0.41b 115.6 0.7 -0.40 1.393 15.6 0.918 11.282 30.1 171.6 0.9220 21.643A 1.05 0.122 145.6 112.5 -45.6 0.181 
10.16 4.M 15.01 ONE 18.414 205.0 11.9 60.3 

4355i3.0 41670.0 0.443 174.8 1.4 - 0 . 3 3  1.392 10.6 0.922 11.234 40.5 172.0 0.0130 21.594A 0.95 0.120 146.1 112.5 -45.1 0.182 
11.17 4.86 16-62 ONE 1R.474 205.0 11.9 6O.R 

43560.C 41610.0 O.6lR 115.7 1.2 
13.67 4 . 0 8  1 8 . 5 4  

-n.zq 1.390 6 5 . 5  0.921 
ONC 18.474 205.0 71.9 

11.113 
61.4 

51.0 172.3 0.8120 21.534A 0.88 0.118 146.7 112.6 -44.5 0.184 

ARRIVAL DATE 9 2447710.0 

43460.C 41710.0 0.615 203.1 -9.1 0 . 3 8  1.389 114.4 0.926 10.951 309.2 533.1 0.814 21.081A 0.45 0.110 143.8 112.9 -42.8 0.179 , 13.59 4.82 18.41 TU0 18.934 203.5 70.8 64.2 

4347O.C 4111C.0 0 . 5 4 5  205.3 -9.3 C.41 1.391 109.1 0.921 11.019 318.9 532.7 0.871 21.167A 0.33 0.112 143.4 112.6 -43.6 0.118 
11.04 4.81 16-64 T U 0  18.934 203.5 10.8 6 3 . 4  

43480.0 47110.0 0.482 205.4 -8 .6 
10.32 4.HO 15.11 

P.65 1.392 105.0 0.911 
T U 0  18.934 203.5 70.8 

11.016 328.6 532.4 0.917 
62.8 

21.235A 0.13 0.114 143.1 172.3 -44.2 0.171 

43490.0 41170.0 0.430 203.8 -6.1 1.12 1.393 10C.2 0.914 11.120 338.6 532.2 0.952 21.2881 -0.36 0.116 143.0 171.9 -4+.6 0.176 
9.11 4.19 13.90 T U 0  18.934 203.5 70.8 62.3 . 

43500.0 41170.0 0.4C4 203.9 6 . 5  
8.51 4.19 13.30 

4.40 1.394 95.5 0.913 
Tho 18.934 203.5 70.8 

11.150 348.6 532.0 0.974 
62.0 

21.326A -3.61 0.117 142.9 110.0 -4s.6 0.176 

43510.C 47170.0 0.301 1 8 8 ~ 4  -12.6 -2.24 1.394 9C.6 0.912 11.165 358.1 531.9 0.983 21-341A 2.95 0.111 142.9 113.7 -45.3 0.176 
8.C2 4.18 12.80 ONE 18.934 203.5 70.8 61.9 

43520.C 47170.0 0.388 183.9 -5 .2  -0.90 1.394 85.8 0.912 11.164 8.9 111.9 0.9180 21.350A 1.59 0.111 143.0 172.9 -45.2 0.176 
8.17 4.19 12.95 ON€ 18.934 203.5 lC.8 61.9 

53530.0 41110.0 0.420 119.1 -1.7 -0.58 1.394 80.8 0.914 11.147 19.2 112.0 0.9580 21.3371 1-25 0.117 1k3.2 172.7 -45.0 0.177 
8.88 4.19 13.68 ONE 18.934 203.5 70.8 62.0 

43540.0 47710.0 0.412 116.2 0 . 3  -0 .43 1.393 15.9 0.911 11.116 29.6 112.2 0.9240 21.3081 1.07 0.116 143.5 112.7 -444.7 0.178 
10.01 4.80 14.88 ONE 18.934 203.5 10.8 62.3 

r43550.C 47770.0 0.538 115.3 1.1 -0.36 1.391 10.9 0.921 11.071 50.0 112.5 0.8160 21.266A 0.97 0.114 144.0 112.8 -46.3 0.179 
11.65 4.81 16.41 ONE 18.934 203.5 10.8 62.8 
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1977 
EARTH-URANUS 

DEPART ARRIVE SPEFO R A OECL 1 I V 1 PS1 I ECCEN SMA THE11 THE12 PFRlH APHEL I 2 V 2 PSI 2 0 1 OCCL SPEED 
0 V l  OV2 O V T  L E G  C O l S T  R4S OECLS LAM01 

43560.C 47770.0 P.613 176.1 1.0 - @ e 3 1  1.390 65.8 0.926 11.015 50.4 172.9 0.8160 21.2131 0.89 0.112 144.7 172.9 -43.7 0.180 
13.53 4.83 18.37 ONE 18.934 203.5 70.8 63.4 

ARRIVAL O A T €  2447870.0 

43460.0 47870.0 0.619 204.2 -9.2 
1 3 - 6 9  4.79 18.48 

43470.@ 47870.9 0.549 205.9 -9.5 
11.92 4.77 16.70 

43480.0 47870.0 0.485 206.0 -8.8 
10.39 4.76 15.14 

53490.0 4707C.O 0 . 4 3 3  204.5 -6.5 
9.16 4.15 13.91 

43500.0 47870.0 0.401 203.5 3.2 
8.45  4.15 13.20 fl 

43510.C 4%70.0 0.382 188.4 -15.0 
B . C 5  4.75 12.80 

0.39 1.389 114.6 0.925 
TWO 20.313 202.1 69.8 

o.4n 1.390 110.0 0.920 
TU0 20.313 202.1 69.8 

C.66 1.392 105.2 0.916 
1WO 20.313 202 .1  69.8 

1.09 1.393 100.5 0.913 
TkO 2@.313 202.1 69 .8  

3 - 4 8  1.394 95.7 0 .912  
TU0 20.313 202.1 69.8 

-2.84 1 .394  9r .9  0.911 
ONE 20.313 202.1 69.8 

10.817 308.6 533.7 0.811 20.8231 0.44 0.104 141.6 173.1 -51.9 0.176 
66.3 

10.880 318.3 533.3 0.868 20.8931 0.32 0.106 141.2 172.8 -42.7 0.175 
65.5 

10.934 328.1 533.0 0.915 20.9541 0.12 0.109 141.0 172.6 -43.3 0.174 
64.9 

10.976 338.0 432.8 0.950 21.0021 -0.33 0.110 140.8 172.2 -43.7 0.173 
64.4 

11.004 348.0 532.6 0.973 21.0351 -2.75 0.111 140.7 170.8 -43.8 0.173 
64.1 

11.019 358.1 532.5 0.983 
63.9 

21.0541 3.55 0.112 140.7 174.3 -44.5 0.173 

43520.C 47870.0 0.386 184.5 -6.0 -1.02 1.394 86.0 0 .911  11.018 8.3 172.5 0.9780 21.0581 1.70 0.112 140.8 173.2 -54.4 0.173 
8.14 4.75 12.88 ONk Z(1.313 202.1 69.8 63.9 

4353C.C 47870.0 0.417 179.8 -2.2 -0.63 1.393 81.1 0.913 11.003 18.6 172.6 0.9600 2l.ll47A 1.29 0 .111  141.0 173.0 -44.2 0.173 
8 . 8 2  4.75 1 3 - 5 8 ,  ONE 2C.313 202.1 b9.R 64.0 

4354C.C 47870.0 r.46H 176.R -0.1 -0.47 1.392 76.2 0.916 10.974 29.0 172.8 0.9260 21.022A 1.10 0.110 14!.3 173.0 -43.9 0.174 
9.96 4.76 14.75 ONE 2n.313 202.1 69.0 64.3 

43559.0 47870.0 0 . 5 3 3  1 1 5 . ~  O . R  - P . W  1.391 71.2 0 . ~ 2 ~  10.933 3 9 . 4  173.1 0.n8oo 2 0 . 9 8 6 ~  0.99 0.108 141.8 173.0 -43.4 0.116 
11.54 4 . 7 3  16.32 C N ~  z r . 3 1 3  2 0 2 . l  69.8 h4.a 

4356C.O 47870.0 C . O T U  176.6 0 .7  - P . 3 3  1.3R9 66.1 0 . 9 2 5  10.HRC 49.R 173.4 C.0200 20.94OP 0.91 O . l C 6  142.4 113.1 -42.9 0.177 
l 3 . W  4 .8C 1 8 - 1 9  b N E  2C.313 202.1 69.6 65.3 

A R R I V A L  DATE = 2447970.0 

43460.0 47970.0 0.624 204.7 -9.4 0 . W  1.388 114.9 0.925 10.102 308.0 534.2 0.807 20.5981 0.44 0.098 139.3 173.3 -41.1 0.174 
1 3 - 8 0  4.76 18.56 TWO 19.552 20C.8 68.7 bR.3 

43470.0 47970.0 0 . 5 5 3  206.4 -9.7 0.50 1.390 110.2 0.920 10.762 317.7 533.9 0.864 20.6601 0.32 0.101 138.9 173.1 -41.0 0.172 
12.02 4.74 16.76 Tk0 19.552 200.8 68.7 67.5 

43480.0 47970.0 0.489 206.7 -9.1 
10.46 4.73 15.19 

43490.0 47970.0 0.435 205.2 -6 .9  
9.21 4.72 13.93 

+35oo.o 47970.0 0.400 203.6 1.1  
9 - 4 4  4.72 13.15 

43510.0 47970.0 0.385 188.0 -18 .4  
8.12 4.72 12.84 

43520.0 47970.0 0.385 185.2 -6.8 
8.11 4.72 12.82 

43530.0 47970.0 0.415 180.5 -2.7 
8.76 4.72 13.48 

0.67 1.392 105.5 0.916 
T U 0  19.552 206.8 68.7 

1.07 1.393 100.8 0.913 
TWO 19.552 200.8 68.7 

2 .93  1.393 96.0 0 .911  
Tho 19.552 200.8 68.7 

-3.75 1.394 91.2 0.910 
ONE 19.552 200.8 68.7 

-1.16 1.394 86.3  0.910 
ONE 19.552 200.8 68.7 

-0.70 1.393 81.4 0.912 
ONE 19.552 200.8 68.7 

10.813 327.5 533.6 0.912 20.7141 0.12 0.103 138.7 172.8 -42.4 0.171 
66.9 

10.853 337.5 533.3 0.949 20.7571 -0.31 0.105 138.5 172.4 -42.9 0.170 
66.4 

10.880 347.5 933.2 0.972 20.7871 -2.20 0.106 138.4 171.3 -43.0 0.170 
66.1 

10.893 357.6 533.1 0.983 20.8041 4-45  0.106 138.4 175.0 -43.7 0.170 
65.9 

10.894 7.8 173.1 0.9790 20.8081 1.83 0.106 138.5 173.5 -43.5 0.170 
65.9 

10.880 18.0 173.2 0.9610 20.7991 1.35 0.106 138.7 173.3 -43.4 0.170 
66 -0 

43540.0 41970.d 0.464 177.4 -6.5 -0.51 1.392 76.5 0.914 10.853 28.4 173.4 0.9290 20.7711 1.13 0.105 139.0 173.2 -43.1 0.171 
9.89  4.73 14.63 ONE 19.552 200.8 68.7 66.3 

43550.0 41970.0 0 . 5 2 9  176.4 0.5 -0.41 1.391 71.5 0.918 10.814 38.8 173.6 0.8830 20.7461 1.01 0.103 139.5 173.2 -42.6 0.173 
11.42 4.74 16.17 ONE 19.552 200.8 68.7 66.7 

43560.0 41970.0 0.602 177.0 0.5 -0.36 1.389 66.5 0.923 10.765 49.2 173.9 0.8250 20.7061 0.92 0.101 140.1 173.3 -42.1 0.114 
13.26 4.76 18.02 ONE 19.552 200.8 68.7 67.3 

ARRIVAL OLTE - 2448070.0 

43460.C 48070.0 0.628 205.1 -9.5 0 . 4 2  1.388 115.2 0.924 10.605 307.3 534.7 0.803 20.4071 0.43 0.094 136.8 173.5 -40.2 0.171 
13.92 4 - 1 3  18.65 TWO 18.393 199.7 67.7 70.3 

43470.0 48070.0 0.557 297.0 -9.9 0 .51  1.390 110.5 0.919 10.661 317.1 534.4 0.861 20.4621 0 .31  0.096 136.5 173.3 -41.0 0.170 
12.12 4.71 1 6 - 0 3  TkO 18.393 199.7 67.7 6 9 . 5  

4344n.0 48070.0 0.492 207.3 -9.3 0.67 1.391 105.8 0.915 10.709 326.9 534.1 0.909 20.5091 0.11 0.098 136.2 173.0 -41.6 0.169 
10.54 4.70 15.24 TWO 18.393 199.7 67.7 68.9 

43490.0 48070.0 0.437 206-0 -7.3 1.05 1.392 101.0 0.912 10.747 336.8 533.9 0.947 20.5471 -0.29 0.100 136.1 172.7 -42.0 0.168 
9.27 4.69 13.96 TWO 18.393 199.7 67.7 68.4 

43500.0 48070.0 0.4PO 203.9 -0 .4  2.56 1.393 96.3 0.910 10.773 346.9 533.7 0 .971  20.5751 -1.83 0.101 136.0 171.7 -42.2 0.167 
8.45 4.69 13.13 Thfl 18.393 199.7 67.7 68.1 

43510.0 48070.0 0.393 186.7 -23.7 -5.28 1.393 91.4 0.909 10.787 357.0 533.7 0.983 20.5901 5.911 0.102 136.0 176.1 -42.9 0.160 
8.29 4.69 12.98 ONE 18.393 199.7 67.7 68.0 

43520.0 48070.0 0.384 185.9 -7 .7  -1.31 1.393 86.6 0.909 10.787 7.2 173.7 0.9800 20.5941 1.99 0.102 136.1 173.0 -42.1 0.167 
8.08 4.69 12.77 ONE 18.393 199.7 67.7 67.9 

i 30 ’ 



1977 
FIRTH-URINVS 

DEPART 4WPIVE SPEC0 R A OECL I 1 V I PSI 1 FCCEN SMA THETI THE12 P E R l H  APHEL I 2 V 2 PSI 2 R A OPCL SPEED 
O V 1  OVZ O V I  LEG COlST R A S  OCCLS LANOA 

43530.C 48070.0 0.412 181.2 -3.3 -0.76 1.393 81.7 0.911 10.775 17.4 173.7 0.9630 20.5811 1.41 0.101 136.3 173.5 -42.6 0.168 
8.70 4.69 13.39 ONF 18.393 199.7 67.7 68.0 

43540.0 48070.0 0.461 178.1 -0.9 -0.55 1.392 76-13 0.913 10.750 27.8 173.9 0.9310 20.569A 1.17 0.100 136.6 173.4 -42.3 0.169 
9.81 4.70 14-51 ONE 18.393 199.7 67.7 68.3 

P.524 176.9 0.1 
11.31 4.71 16.02 

-0.44 1.390 71.8 0 .917  
ONE 18.393 199.7 67.7 

10.714 
68.7 

38.1 174.1 0.8860 20.541A 1.03 0.099 137.0 173.4 -41.9 0.170 

43560.0 5 8 0 7 0 . 0  0 .597  177.5 0.2 4 - 3 0  1.389 66.8 0.922 10.668 48.5 174.4 0.8290 20.506A 0.93 0.096 137.6 173.5 -41.3 0.172 
13.12 6 - 1 3  17.86 ONE 18.393 199.7 67.7 69.2 

PRRlVAL OITF 9 2448170.0 

43460.0 48110.0 0.633 2 0 5 . 6  -9.7 0 . 4 3  1.388 115.5 0.924 10.521 306.7 535.2 0.798 20.246A 0.42 0 .089  134.1 173.7 -39.4 0.169 
14.04 4 . 7 1  18.75 TU0 19.509 198.7 66.6 72.2 

43470.P 4R170.0 0.561 207.5 -10.1 0 . 5 2  1.389 11C.8 0.919 10.575 316.4 534.9 0.857 20.293A 0.30 0.092 133.9 173.5 -40.1 0.168 
12.22 4.69 16.92 1UO 19.509 198.7 66.6 71.5 

43480.0 4R170.0 0.496 208.0 -9.6 0 . 6 8  1.391 106.1 0.915 10.621 326.3 534.6 0 .907  20.3351 0.11 0.094 133.7 173.2 -40.7 0.167 
10.63 4.68 15.31 TMO 19.509 198.7 66.6 70.9 

4 3 4 9 0 C  48170.0 0.440 206.7 -7.6 lag3 1.392 101.3 0.911 10.657 336.2 534.4 0.945 20.3691 -0.27 0.095 133.6 172.9 -41.2 0.166 
9.33 4.67 14.00 TU0 19.509 198.7 66.6 70.4 

43500.0 48170.0 0.401 7C4 .5  -1.7 
8 - 4 7  4 . 6 6  13.13 

2.30 1.393 96.5 17.909 
1WO 19.509 198.7 66.6 

10.682 346.3 534.3 0.970 
70.1 

20.394A -1.57 0.097 133.5 172.1 -41.4 0.165 

43510.0 48170.0 0 . 4 1 6  182.7 -33 .3  -6.38 1.393 91.7 0.908 10.695 356.4 534.2  0.982 20.408A 9.08 0.097 133.5 178.0 -42.2 0.166 
8.79 4.67 13.46 ONE 19.509 198.7 66.6 70.0 

43520.0 48170.0 0.383 186.6 - 8 . 8  -1.50 1.393 86.9 0.908 10.696 6.6 174.2 0.9800 20.412A 2.17 0.097 133.6 174.1 -41.9 0 .161  
8.06 4.66 12.72 ONF 19.509 198.7 66.6 69.8 

43530.0 48170.9 0.409 1R2.0 -3.9 -0 .84 1.392 82.0 0.910 10.685 16.8 174.3 0.9640 20.406A 1.48 0.097 133.8 173.7 -41.8 0.165 
8.64 4.67 13.31 ONE 19.509 198.7 66.6 70.0 

0.457 178.8 
9.72 4.68 

-1 .4  
14.39 

-0.59 1.391 77.1 0.912 
nNE 19.509 198.7 66.6 

10.662 
70.2 

27.1 174.4 0.9340 20.390A 1.20 0.096 134.1 173.6 -41.5 0.166 

4355C.C 48170.0 0.519 177.5 -0.2 -0.47 1.390 72.1 0.916 10.628 37.5 174.6 0.8900 20.367A 1.05 0.094 134.4 173.6 -41.1 0.168 
11.19 4.b9 15.88 ONE 19.509 198.7 66.6 70.6 

43560.0 48170.0 0.591 178.0 -0.1 -0.40 1.389 67.1 0.921 10.585 47.8 174.9 (1.8330 20.336A 0.95 0.092 135.0 173.7 -40.6 0.169 
12.99 4.71 17.69 ONE 19.509 198.1 66.6 71.1 

4346C.0 44370.0 

4347o.c 48370.0 

43410 .0  4.9376.0 

4349C.O 48310.0 

43snn.u 48370.0 

43520.0 48370.0 

43530.C 48370.0 

4354C.b 48370.0 

43550.0 48370.3 

4356C.O 48310.0  

0 . 6 4 3  206.6 -10.1 

0.570 208.7 -10.5 

14.30 4.68 18.98 

12.45 4.66 17.11 

0.503 209.4 -10.1 
10.82 4.64 15.46  

0.446 208.3 -8.4 
9.47 4.63 14.10 

0 . 4 0 4  205.9 -3.6 
8.53 4.62 13.16 

0.381 187.9 -11.3 
8.P3 4-62 12.65 

0.404 183.6 -5.3 
8.53 4.62 13.15 

0.449 180.2 -2.4 
9.54 4.63 14.17 

0.510 178.8 - l . C  
10.96 4 - 6 5  15.61 

0.580 179.1 -0.7 
12.71 4.67 17.38 

43470.0 48570.0 0.580 209.9 -10.9 
12.70 4 - 6 3  17.33 

43480.0 48570.0 0.512 210.8 -10.6 
11.02 4.62 15.64 

ARRIVAL OAT€ = 2448370.0 

0.45  1.387 116.2 0.924 10.391 305.3 536.2 0.789 19.992A 
TWO 19.111 196.8 64.5 76.1 

C.53 1.389 111.4 0.919 
TkO 19.1!1 196.8 64.5 

10.440 315.1 535.9 0.850 
75.4 

20.030A 

0.68 1.390 106.7 0.914 10.482 325.0 535.6 0.901 20.063~ 
TWO 19.111 196.8 64.5 74.7 

1.00 1.392 101.9 0.911 10.515 335.0 535.4 0.940 20.0901 
TU0 19.111 196.8 64.5 74.3 

1.95 1 .352 
Thfl 19.111 

97.1 0.908 
196.8 64.5 

10.539 345.0 535.3 0.968 
73.9 

20.109A 

-1.99 1.392 87.5 0.907 10.553 5.3 175.2 0.9810 20.125b 
ONE 19.111 196.8 64.5 73.7 

-1.01 1.392 82.6 0.908 10.544 15.5 175.3 0.9670 20.121A 
ONE 19.111 196.8 6 4 . 5  73.8 

-0.69 1.391 
ONE 19.111 

77.7 0.911 
196.8 64.5 

10.524 
74.0 

25.8 175.4 0.9380 20.110A 

-0 .54  1.390 72.8 0.915 10.495 36.1 175.5 0.8960 20,0931 
ONE 19.111 196.8 6 4 . 5  74.3 

-0 .45  1.388 67.0 0.920 10.456 46.4 175.8 0.8420 20.0701 
ONE 19.111 196.8 64.5 74.8 

0.41 0.081 128.4 174.0 -31.9 0.166 

0.29 0.084 128.2 173.8 -38.6 0.165 

0.10 0.086 128.2 173.6 -39.2 0.163 

-0.24 0.088 128.1 173.3 -39.6 0.162 

-1.23 0.089 128.1 172.6 -39.9 0.161 

2.65 0.089 128.2 174.8 -60.4 0.161 

1.63 0.089 128.4 174.2 -40.3 0.161 

1.28 0.088 128.6 174.0 -40.0 0.162 

1-10 0.086 128.9 114.0 -39.7 0.164 

0.98 0.084 129.3 174.0 -39.2 0.165 

23490.0 48570.0 0.453 209.9 -9.1 
9.63 4.61 14.23  

43500.0 48570.c 0.41-9 207.5 -5.1 
8.62 4.59 13.22 

43510.0 48570.0 0.423 212.0 20.1 
8.96 4.60 13.56 

ARcRlVIL OA7t * 2448570.0 

0.55 1.389 112.1 0.919 10.344 313.7 536.8 0.842 19.041A 0.21 0.077 122.0 174.1 -37.2 0.162 
Tho 2C.057 195.3 62.3 79.0 

0.69 1.390 107.3 0.914 10.383 323.6 536.5 0.894 19.872A 0.10 0.079 122.1 173.9 -37.8 0.161 
TWO 20.057 195.3 62.3 18.5 

0.97 1.391 102.6 0.910 
TU0 20.057 195.3 62.3 

10.414 333.6 536.4 0.936 
78.0 

19.893A -0.22 0.001 122.2 173.6 -38.2 0.159 

1.73 1.392 97.8 0.908 10.437 323.7 536.2 0.965 19.908A -1.01 0.082 122.2 173.1 -38.5 0.159 
TWO 20.057 195.3 b2.3 77.6 

8.99 1.392 93.0 0.906 10.449 353.8 536.2 0.961 19.918A -8.30 0.083 122.3 169.1 -38.0 0.159 
TWO 20.057 195.3 62.3 77.5 
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1971 
EARTH-URANUS 

DEPART ARRIVE SPFEO R A OECL I 1 V 1 PSI I ECCEN SUA T H E T l  THE12 PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
OVl OV2 O V I  LEG C O I S T  R A S  O F C L S  LAM01 

43520.C 48570.0 0.381 188.9 -14 .8  -2.76 1.392 88.1 0.906 10.452 4.0 116.1 0 .9820  19.9221 3.41 0.083 122.4 175.5 -39.1 0.158 
8.04 4.59 12.63 ONE 20.051 195.3 62.3 71 .4  

43530.C 48510.C 0.399 lR5.2 - 6 . 8  -1.22 1.392 8 3 . 3  0 .901  10.445 14.2 176.2 0.9100 19.9201 1.83 0.083 122.5 114.6 -38.9 0.158 
R.42  4 .59  13.02 ONE 20.051 195.3 62.3 77 .4  

43540.0  48510.0 0.442 lR1.1  - 3 . 4  - 0 . R O  1.391 18.4 0 .910  10.428 24.4 116.3 0.9430 19.9121 1 .38  0.082 122.6 114.4 -38.1 0 .159  
9.37 4.60 13.91 ON€ 20.051 195.3 6 2 . 3  71 .6  

43550.C 48510.0 0.500 180.1 -1.8 4 - 6 1  1.389 13 .5  0 .913  10.401 36.1 116.4 0 .9030  19 .8991  1.15 0.080 122.8 114.3 -38.4 0.161 
10.13 4.62 15.35 ONE 20.051 195.3 62.3 11.9 

4356C.O 48510.0 0.569 180.2 -1.3 -C.50 1 . 3 8 8  6 8 . 5  0 .918  10.361 45.0 116.6 0.8500 19 .8831  1.01 0.078 123.1 174.3 -38.0 0.162 
12.43 4.63 1 l . C l  ONE 20.051 195.3 6 2 . 3  78.3 

4351C.C 48570.0 0.666 181.9 -1.7 - 0 . 4 4  1.386 63.6 0 .924  10.325 55.3 116.8 0.1860 19aR631 0.91 0.076 123.5 114.4 -31.5 0 .164  
14.38 4.66 19.04 ONE 20.051 195.3 62 .3  18.R 

i i n t v A i  D A T E  - 2 ~ ~ 7 0 . 0  

4347c.o 4 n i i n . o  0.591 211.1  - 1 1 . 3  r . 5 1  i . ~  112.8 0.919 10.~80 312.3 531.6 0.833 19.72 IA 0 .26  0.072 115.3 
12 .91  4.62 11.58 l*O 18.155 193.9 6 0 . 1  82.5 

1 
43480.0 48170.0 0 .521  212 .2  -11.1 0 .70  1.390 108.0  0.914 10.316 322.2 531.4 0.887 19.1461 0 .09  0 .074  115.6 

11.25 4-60 15.85 TMO 16.155 193.9 60.1 82.0 

43490.0 40170.0 0.461 211 .6  - 9 . R  0 .95  1.391 103.2 0.910 10.346 332.2 537.2 0.930 19.1611 -0.20 0.016 115.8 
9.Rl 4 - 5 8  14.39 TWO 18.155 193.9 60.1 81.5 

14.4 -36.0 0.161 

74.2 -36.5 0.159 

13 .9  -31.0 0 .151  

43500 .0  48170.0 0.413 Z C O . 2  -6.4 1 .51  1 . 3 5 2  98 .4  0 . 9 t l  10.361 342.3 531.1 0.961 19.113A -0.86 0.017 115.9 173.5 -31.2 O.L5? 
8.73  4 .51  13.31 Tho 18.755 193.9 60.1 61.2 

43510 .0  48170.0 0.396 2 0 8 . 6  1 . 1  4.96 1.192 93 .6  0.906 10.380 3 5 2 . 4  531.0 0.979 19.1811 -4 .28  0.078 116.1 171.5 -31.1 0.156 
8.35  4.57 12.92 1 k O  18.155 193.9 60.1 81.0 

43520.C 48170.0 0 . 3 8 6  189.0 -20 .4  -4.15 1.392 8 8 . 8  0.905 10.383 2 .6  177.0 0.9830 19.1841 4 .79  0 .078  116.2 116.6 -31.9 0.156 
8 - 1 2  4.51 12.70 ONE 18.155 193.9 60.1 80 .9  

43530.0 48170.0 0 . 3 9 5  186.9 - 8 . 6  -1.48 1.391 83.9 0 .906  10.378 12.8 171.0 0.9730 19.7831 2 . 0 9  0.078 116.3 175.0 -31.1 0.156 
8.33 4.51  12.90 ONE 18.155 193.9 60 .1  80.9 

43540.0  48770.0 0.434 183.3 -4 .6 -0.92 1.390 19 .1  0.909 10.363 23.0 117.1 0.9480 19.1181 1.49 0.077 116.3 114.7 -31.5 0.157 
9.2C 4.58 13.14 ONE 18.755 193.9 60.1 61 .1  

43550.0 48110.0 0.491 181.5 -2 .7  -P.68 1.389 74.2 0.912 10.339 33.3  117.2 0.9100 19.1691 1.21 0.015 116.4 114.6 -31.2 0.158 
10.51 4 . 5 9  15-10 ONE 18.755 193.9 60.1 8 1 . 4  

43560.0  48710.0 0 .558  181.4 -2 .0  -0.56 1.388 69.2  0.917 10.308 43.5 177.4 0 .8590  19.7511 1.05 0.013 116.5 174.6 -36.9 0.160 
12.16 4.61 16.11 ONE 18.755 193.9 60.1 8 1 . 1  

43570.13 48170.0 0.b34 182.9 -2.3 -6.48 1.386 6 4 . 3  0 .922  10.270 53.7 111.5 0 .1910  19.1431 0.93 0.011 116.1 114.6 -36.4 0.162 
14 .Cl  4 . 6 3  18.10 ONE 18.755 193.9 6 0 . 1  62.2 

ARRIVAL DATE - 2448910.0 

43470 .0  48970.0 0 . 6 ~ 2  212.4 - 1 i . n  

4 3 4 8 0 . 0  4n9 io .o  0 . 5 3 1  213.6 -11.7 

+3490.0 4 8 ~ 0 . 0  9.469 213.3 -10.5 
m . 0 0  4 - 5 1  14.51 

13.25 4.61 17.86 

11.49 4 - 9 9  16.0R 

4350C.C 48970.0 0.419 211.1 -1.5 + 8.86 4.56 13.42 

8.27 4.56 12.83 
43510.6 48970.0 0.392 208.9 1 . 7  

0 . 5 8  1.3R8 113.5 0.920 
Tno 20.452 192.8 57.9 

0 . 7 0  1.390 ion.7 0.914 
TkO 20.452 192.8 57 .9  

0.93 1.391 103.9 0 .910  
T k O  20.452 192.8 51 .9  

1.46 1.392 
TMO 20.452 

99.1 
192.8 

0.907 
51.9 

3.56 1.392 94.3 0 .905  
Two 20.452 192.8 57 .9  

43520.0 48970.0 0.405 186.2 -31 .5  
8.55 4 .56  13.12 

4353C.O 48970.0 0.392 188.6 -10.8 
8.25 4.56 12.81. 

43540.0 48910.0 0 .421  185.0 - 5 . 9  
9 . ~ 4  4 . 5 6  13.60 

43550.0 48910.0 0.461 182.9 -3.6 
10.29 4.58 14.86 

4356C.0'48910.0 0 .541  182.7 -2.8 
11.88 4.59 16.48 

-7.40 1.392 89.5 0 .905  
ONE 20.452 192.8 57.9 

-1.83 1.391 84.6 0 .906  
ONE 20.452 192.8 51.9 

-1.07 1.390 19.8 0 .908  
ONE 20.452 192.8 51.9 

-0.77 1.389 74.9 0 .911  
ONE 20.452 192.8 51.9 

-0.62 1.388 70.0 0.916 
ONE 20.452 192.8 51.9 

10.240 310.8 538.3 0.82S 19.6511 0.25 0.068 108.2 114.6 -35.0 0.160 
85.8  

10.215 320.6 538.2 0.880 19 .6701  0.08 0.070 108.1 114.4 -35.5 0.158 
85.3  

10.3C3 330.8 538.0 0.925 19 .6811  -0.19 0.012 109.1 174.2 -35.9 0.156 
84 .9  

10.323 340.8 531.9 0.958 19a689A -0.75 0.073 109.4 113.8 -36.2 0.155 
84.6 

10.336 350.9 531.9 C.977 19.6951 -2.89 0.014 109.6 112.5 -36.2 0.155 
84.4  

10.340 1.2 117.8 C.9830 19.6911 8.03 0.074 109 .1  118.6 -31.0 0.155 
84.3  

10.336 11.3 117.8 0.9750 19.6971 2.43 0.014 109.8 175.5 -36.7 0 .155  
84.3 

10 .323 21.5 111.9 0.9530 19.6941 1.62 0.013 109.8 175.0 -36.5 0.156 
84.4 

10.302 31.8 118.0 0.9160 19.6881 1.28 0.012 109.1 114.9 -36.2 0.151 
84.6 

10.214 42.0 178.1 0.8680 19.6801 1.09 0.070 109.7 174 .8  -35.9 0.158 
84.9 

43510.C 48910.0 0.621 184.0 -2.9 -0.53 1.386 65.1 0.921 10.239 52.2 118.2 0.8070 19.6111 0.96 0-068 109.6 114.8 -35.5 0 .161  
13.15 4.61 18.36 ONE 20.452 192.8 51.9 85.3 



1978 
EARTH-URANUS 

DEPART ARRIVE SPEED R A OECL 
0v1 OV2 O V T  

43890.0 4594C.O 0.621 210.9 -12.0 
13.88 19.86 33.75 

43900.0 45940.0 0 .630  205.2 -10.0 
13.96 19.96 33.91 

43070.0 45140.0 0.641 215.9 -13.5 
14.26 17.56 31.82 

43180.0 4514C.0 0.601 212.5 -12.5 
11.22 17.66 3 0 . R R  

4389C.C 45140.0 0.502 201.4 -19.7 
12.75 11.14 30.49 

43900.0 45140.0 0.591 201.5 - 8 . 6  
12.99 17.81 30.80 

43910.0 45140.0 0.631 196.0 -6.4 
13.99 17-87 31.86 

4 3 8 6 O . C  45240.0 0.649 215.3 -13.2 
14.46 15.13 30.19 

43870.0 45240.0 0.597 213.5 -12.8 
13.13 15.83 28.96 

438R0.0 45240.0 0.561 209.6 -11.5 
12.23 15.90 28.13 

43890.0 45240.0 0.54R 204.1 -9 .5  
11.90 15.97 27.87 

43910.0 45240.0 O.5b3 198.1 -7.2 
12.27 16.02 21.29 

43910.0 45240.0 0.607 192.8 -5.1 
13.39 16.07 29.46 

43860.0 45340.0 0 .61C 213.5 -12.6 
13.41 14.28 27.15 

43870.0 45340.0 0.561 211.2 -12.0 
12.23 1 4 . 3 6  26.59 

I 1 V I P S I  I ECCEN SMA T H F T l  THE12 PERlH APHEL 
LEG COIST RAS OtCLS LAMOA 

ARRIVAL DATE = 2445040.0 

0.20 1.640 92.7 1.644 -1.526 355.1 481.6 0.982 NA 
ONE 18.559 332.5 73.3 9.1 

0.18 1.641 86.4 1.649 -1.512 5.1 121.5 0.9820 NA 
ONE 18.559 332.5 13.3 9.6 

ARRIVAL DATE I 2445140.0 

0.28 1.594 102.7 1.419 -1.970 338.0 486.3 0.944 NA 
ONE 17.957 330.3 14.4 11.1 

0.22 1.596 97.1 1.499 - 
ONE 17.951 330.3 74.4 

.1.945 340.2  485.5 0.971 NA 
10.9 

0.19 1.598 91.2 1.511 -1.925 358.0 485.1 0.983 NA 
ONE 17.951 330.3  14.4 10.8 

0.17 1.598 85.1 1.513 -1.910 8.1 125.1 0.9790 NA 
ONE 11.951 33C.3  14.4 10.8 

0.16 1.599 78.8 1.503 -1.898 18.7 125.5 0.9550 NA 
ONE 17.957 330.3 74.4 10.9 

ARRIVAL OAT€ - 2445240.0 

0.31 1.559 106.5 1.365 -2.506 331.5 490.4 0.915 NA 
ONE 19.410 321.9 75.4 12d5 

C.26 1.562 101.2 1.385 -2.469 340.1 489.4 0.951 NA 
ONE 19.410 327.9 75.4 12.2 

F.20 1.563 95.7 1.400 
ONE 19.410 321.9 75.4 

-2.439 350.2 408.8 0.915 
12.1 

NA 

0.17 1.564 90.0 1.407 -2.416 0.1 128.4 0.9040 NA 
ONE 19.410 327.9 75.4 12.0 

0.15 1.565 84.0  1.407 -2.399 10.3 128.5 0.9750 NA 
ONE 19.410 327.9 75.4 12.0 

0.14 1.564 77.8 1.391 
ONE 19.410 321.9 75.4 

-2.388 
12.1 

21.0 129.0 0.9480 NA 

ARRIVAL DATE - 2445340.0 

G . 3 4  1.533 105.2 1.295 -3.135 333.1 493.3 0.924 NA 
ONE 19.681 325.1 76.4 13.6 

0.23 1.535 100.0 1.310 -3.089 342.4 492.4 0.951 NA 
ONE 19.681 325.1 76.4 1 3 . 4  

43880.0 45349.0 0.529 206.9 -1O.S 0.18 1.531 94.5 1.320 -3.053 352.0 491.8 0.978 NA 
11.45 14.42  25.81 ONE 19.681 325.1 76.4 13.3 

43890.0 45340.0  0.521 201.1 -8.4 0.15 1.531 88.9 1.325 -3.026 2.0 131.6 0.9830 HA 
11.25 1 4 . 4 7  25.12 ONE 19.681 325.1 76.4 13.2 

43900.0 45340.0 0.542 195.0 -6.0 0.13 1.531 83.0 1.323 -3.008 12.3 131.7 0.9720 NA 
11.74 14-31  26.26 ONE 19.681 325.1 76.4 13.2 

43910.0 45340.0 0.590 190.0 -4.0 0.12 1.537 76.9 1.314 -2.957 23.1 132.3 C.9410 NA 
12.96 14.55 27.50 ON€ 19.681 325.1 76.4 13.3 

4PRlVAL DATE = 2445440.0 

43050.0 45440.0 0.636 212.6 -11.5 0.68 1.510 109-0 1.222 -4.001 325.6 497.1 0.890 NA 
14-12  12.98 21.10 ONE 18.190 321.9 17.4 15.1 

43860.0 45440.0 0.578 211.8 -12.0 9.32 1.512 104.0 1.231 -3.929 334.6 496.0 0.932 NA 
12.46 13.05 25.71 ONE 18.190 321.9 17.4 14.8 

43870.0 45440.0 0.532 209.0 -11.3 0.21 1.514 98.9 1.249 -3.871 344.0 495.2 0.962 NA 
11.51 13.11 2 4 - 6 3  ONE 18.190 321.9 71.4 14.6 

43800.0 45440.0 C.5C4 204.3 -9.6 @.lh 1.515 93.5  1.256 -3.826 353.1 494.1 0.980 NA 
10.83 13.16 24.00 ONE 18.190 321.9 71.4 14.5 

4389C.O 45440.0 0 .5C1  198.3 -7.3 0.13 1.515 81.9 1.259 -3.795 3.1 135.5 0.9830 NA 
10.75 13.20 23.95 ONE 18.190 321.9 71.4 14.4 

43900.0 45440.0 0.525 192.3 -4.9 0.12 1.515 82.1 1.256 -3.115 14-1 134.8 0.9680 NA 
11.35 13.24 24.59 ONE 18.190 321.9 11.4 14.5 

43910.0 45440.0 0.517 187.5 -2.9 0.11 1.515 16.1 1.248 -3.766 24.9 135.4 0.9350 NA 
12.63 13.26 25.90 ONE 18.190 321.9 71.4 14.6 

ARRIVAL OAT€ - 2445540.0 

43850.0 45540.0 0.600 211.3 -11.0 0.61 1.493 108.0 1.110 -5.044 326.8 499.6 0.098 NA 
13.40 11.93 25.33 ONE 18.355 318.2 78.3 16.3 

I 2 V 2 P S I  2 R A OECL SPEED 

0.64 0.813 174.4 163.3 -64.4 0.871 

0.68 0.816 114.4 163.3 -64.5 0.874 

0.52 0.783 174.1 163.5 -64.2 0.183 

0.60 0.707 114.0 163.4 -64.4 0.787 

0.65 0.191 11440 163.3 -64.5 0.190 

0.60 0.193 174.0 163.3 -64.5 0.793 

0.71 0.795 114.1 163.3 -64.5 0.195 

0.42 0.711 113.1 163.6 -64.1 0.713 

0.54 0.115 113.6 163.4 -64.3 0.116 

0.61 0.110 113.5 163.3 -64.4 0.719 

0.66 0.121 113.5 163.3 -64.5 0.722 

0.69 0.723 113.6 163.3 -64.5 0.724 

0.12 0.724 173.7 163.4 -64.5 0.726 

0.44 0.652 113.2 163.5 -64.1 0.655 

0.56 0.655 113.1 163.4 -64.3 0.658 

0.63 0.658 173.0 163.3 -64.5 0.661 

0.67 0.660 113.0 163.3 -64.5 0.663 

0.70 0.662 113.1 163.3 -64.5 0.664 

0.12 0.663 113.2 163.4 -64.4 0.666 

0.09 0.596 172.8 163.6 -63.9 0.602 

0.41 0.600 112.1 163.6 -64.1 0.605 

0.58 0.603 112.6 .163.5 -64.3 0.608 

0.64 0.606 112.5 163.4 -64.4 0.610 

0.68 0.608 112.6 163.3 -64.5 0.611 

0.11 0.609 172.6 163.4 -64.5 0.613 

0.73 0.609 112.8 163.5 -64.4 0.614 

0.10 0.551 172.3 163.7 -63.0 0.550 
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l l T H  
EALTh-IJHANUS 

O t P A R T  D U R I V E  

43869.0 4554P.O 

43810.0 45540.C 

43880.0 45540.0 

43890.C 45540.0  

43900.0 45540.0 

43910.0 45540.0 

43920.0 45540.0 

s p + F n  H A nEcL 
0v1 OV2 O V T  

1 I V 1 PSI 1 ECCFEi 
LEG C O I S T  HAS OtCLS 

SNA T H E T l  THETZ P E R l H  
LAHOA 

-4.949 336.0 498.6 0.938 
16.1 

-4.875 345.4 491.8 0.966 
15.9  

-4.819 355.2  497.4 0.981 
15.8 

-4.182 5.3 131.3 0 .9810  
15.1 

-4.161 15.8 131.6 0.9640 
15.8 

-4.754 26.6 138.3 0.9290 
15.9 

-4.758 37.9 139.4 0 .8T50 
16.1 

APHEL 

NA 

NA 

NA 

NA 

MA 

NA 

NA 

I 2 V 2 PSI 2 H A OECL SPEED 

0.552 21C.1 -11.5 
11.99 11.99 23.99 

c.za 1 . r ~  103.1 
ONF 18.355 318.2 

1.189 
18.3 

0.50 0.555 112.2 163.6 -64.1 0.561 

0.61 0 .551  172.1 163.5 -64.3 0.563 0.18 1.496 91.9 1.198 
ONE 18.355 318.2 78.3 

C.14 1 .491  92.6 1.204 
ONE 18.355 318.2 78.3 

0 .11  1 .491 87.1 1.205 
ONE 18.355 318.2 18.3 

0 . 5 ~ 8  201.0 -10.6 
10.93 12.04 22 .98  

0 . 4 8 4  202.0  -8.8 
10.35 12.09 2 2 . 4 3  

0.484 195.8 -6 .3  
10.36 12.12 2 2 . 4 ~  

0.513 189.9 - 3 . 9  
11.05 12.15 23.19 

0.568 185.4 -2.1 
12.39 12.17 24.56 

0.644 182.8 -1.9 
14.32 12.19 26.51 

0.66 0.560 112.0 163.4 -64.4 0.565 

0.69 0.561 172.0 163.4 -64.4 0.566 

0.1C 1.491 
ONE 18.355 

8 1 . 4  
318.2 

1.203 
18 .3  

0.12 0.562 112.1 163.4 -64.4 0 .561  

0.09 1.496 15.5 1.195 
ONE 18.355 318.2 18.3 

0 . 0 9  1.495 69.4 1.184 
ONE 18 .355  31n.z 18.3  

0.13 0.562 112.3 163.5 -64.3 0.568 

0.15 0.562 172.5 163.7 -64.1 0 .569  

A R R I V A L  DATE 2445640.0 

43840.0 4564C.O 0.646 208.2 -13.8 -C.91 1.416 111.8 1.130 -6.585 319.0 503.1 0.858 
14.38 10.91 25.35 T U 0  19.825 313.9 79.1 18.9 

43850.0 45640.0 0 . 5 8 4  210.2 -10.6 0 .65  1.478 107.1 1.141 -6.425 328.0 501.9 0 .905  
12.80 11.03 23.83 ONE 19.825 313.9 79.1 11.6 

NA 

N L  

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1.74 0.507 111.9 164.5 -63.5 0 .511  

0 .12  0.511 111.7 163 .1  -63.1 0.519 

0.53 0.514 111 .6  163.7 -64.0 0.522 

0.63 0.517 111.5 L63.6 -64.2 0.524 

0.68 0.518 111.5 163.5 -65.3 0.525 

0.71 0.520 171.5 163-5  -64.3 0.526 

0.73 0.520 171.6 163.5 -64.3 0.527 

0.14 0.520 171.8 163.1 -64.1 0.528 

0.75 0.520 112.0 163.8 -63 .9  0.529 

43860.0 45640.0 C.530 208.6 -11.0 
11.45 11.08 22.53 

0 . 2 5  1.480 102.2 1 . 1 5 0  
ONE 19.825 313.9 19.1 

-6.296 331.2 501 .0 .0 .943  
17 .4  

43810.P 4564@.0 0 . 4 8 8  2 0 5 . 2  -10.0 0.15 1.482 91 .1  1.156 -6.197 346.1 500.3 0.969 
10.46 11.12 21.58 ONE 19.825 313.9 19 .1  17.2 

43880.0 45640.3 0.467 199.8 -8.0 0 .12  1 . 4 8 2  91.8 1.160 -6.126 356.6 499.9 0.982 
9.96 11.16 21.12 ONE 19.825 313.9 79.1 17.0 

43890.C 45640.0  0.412 193.5 - 5 . 5  
10.C6 11.19 21.25 

0.09 1 . 4 8 2  8 6 . 4  1.161 
UNE 19.R25 3 1 3 . 9  19.1 

-6.081 
17.0 

6.7  139.9 0.9800 

43900.0 42640.0  0 . 5 0 4  187.7 -3 .1  0.08 1.482 80 .8  1.159 -6.059 17.2 140.2 0.9610 
10.82 11.21 22.03 ONE 19.825 313.9 79.1 17.1 

43910.0 4 5 6 4 0 . 0  0 .561 1 8 3 . 5  -1.3 0 . 0 1  1.481 74.9 1 .153  -6.051 28.1 141.0 0.9240 
12.21 1 1 . 2 2  2 3 . 4 4  ONE 19.825 313.9 79.1  17.2 

43920.0 45646.0 0.h37 181.3 -0 .4  0 .01  1.480 69.0 1 .143  -6.072 39 .3  142.1 0.8680 
14.15 11.24 2 5 . 3 9  O N E  19.825 313.9 19.1 17.5 

l R R l V A L  DATE = 2445740.0 

1.34 0.412 171.3 164.5 -63 .3  0.483 

0.15 0.475 111.2 163.8 -63.6 0.485 

0.58 0.478 111.0 163 .8  -63.9 0.487 

0.66 0.480 110.9 163.7 -64.1 0.489 

0.10 0.482 170.9 163.6 -64.2 0.490 

0.12 0.482 110.9 163.6 -64.2 0.491 

0.15 0.483 171.1 163 .1  -64.1 0.492 

0.75 0.483 171.2 163.8 -64.0 0.492 

0.16 0.482 171.5 164.0 -63.1 0.493 

43040.0  45140.0 0.625 207.1 -12.7 -0.57 1.464 111.0 1.101 -8 .548 319.9 505.2 0 . 8 6 5  
13.84 10.20 24.04 TWO 19.346 308.9 19.9  19.3 

53850.0 45140.0 0 .564  209.1 -10.3 0.62 1.466 106.3  1.110 -8.318 329.0 504.1 0.911 
12.29 10.25 2 2 . 5 4  ONE 19.346 308.9 7 9 . 9  18.9 

NA 

NA 

NA 

NA 

MA 

NA 

NA 

NA 

HA 

43800.C 45740.0 0 .511 201.3 -10 .6  
10.99 10.29 21.29 

0 .20  1.468 101.5 1 .116  -8.136 338.3 503.2 0 .941  
ONE 19.346 308.9  79.9 18.7 

0 . 1 2  1.469 96 .4  1.121 -1.999 341.9 502.6 0.912 
ONE 19.346 308.9 79 .9  i n . 5  

0 .09 1.470 91.2 1.124 -1.9G4 351.8 502.3 0.983 
ONE 19.346 300.9 19.9 1 8 - 4  

0.07 1.47@ 85.8 1 . 1 2 5  -7 .841  8.0 142.3 0 .9190  
ONE 19.346 308.9 1 9 . 9  18.4 

43870.C 45140.0 0.472 203.5 -9 .4  
10 .01  101.33 20.40 

43180+0 45740.0 0 .454  197.9 -7.3 
9 .65  l@.36 20.00 

43890.0 45140.0 0.461 191.6 -4.7 
9.82 10.38 20.20 

0.06 1.469 80.2 1.122 -7.825 18.5 142.1 0.5580 
ONE 19.346 308.9 19 .9  18.4 

43900.0 45140.0 0.496 185.9 - 2 . 4  
10.64 10.40 21.04 

43910.0 45140.0 0.555 182.0 -0.7 
12.01 10.41 22.48 

43920.0 45140.0 0.632 180.0 0.1 
14.CZ 10.42 24.44 

0.06 1.468 14.5 1.117 -1.833 29.4 143.4 0 .9190  
ONE 19.346 308.9 19 .9  18.6 

0 .05  1.461 68.6 1.110 -1.861 40.6 144.6 0.8630 
ONE 19.346 308.9 1 9 . 9  18.9 

ARRIVAL DATE = 2445840.0 

-0.32 1.454 110.4 1.076 -11.399 320.7 507.2 0 .871  
Tho 18.014 303.2 80.6 20.7 

0 .51  1.456 105.1 1.083 -11.048 329.9 506.2 0 .916  
ONE 18.014 303.2 80.6 20.3 

0 . 1 5  1.458 100.8 1.088 -10.115 339.2 505.4 0 .951  
ONE 18.014 303.2 80.6 20.0 

0.09 1.459 95.8 1.092 -10.514 348.9 504.8 0.914 
ONE 18.014 303.2 80.6 19.8 

0.06 1.459 90.6 1 .094  -10.439 358.8 504.6 0.983 
ONE 18.014 303.2 80.6 19.7 

4384e.O 45840.0  0 .6Cl  201.1 -12.0 
13.39 9.52 22.91 

MA 

NA 

1.09 0.439 170.1 164.5 -63.2 0.452 

0.20 0.442 110.5 164.0 -63.5 0.454 43850.0 45840.0 0 . 5 4 1  208.2 -10.0 
11.87 9.57 21.44 

4386C.C 45840.0 0.495 206.0 -10.3 
10.62 9.61 20.22 

0.62 0.445 110.4 163.9 -63.8 0.456 

0 .69  0.441 110 .3  163.8 -63.9 0 .451  43870.0 45840.0 0.458 202.0 -8.9 
9.15 9.64 19.39 

43888.0 45840.0 0.443 196.2 -6 .1  
9.39 9.66 19.05 

0.12 0.448 170.3 163.0 -64.0 0.458 



1978 
EAOlH-URANUS 

OEPART ARRIVE SPFEO R A OECL I I V 1 P S I  1 
OV1 OVZ OVT LEG COISl RAS 

43890.0 45840.0 (1.453 189.9 -4.1 0.05 1 .459  85.3 
9 . 6 3  9.68 19.31 ONE 18.014 303.2 

43900.C 4584q.O 0.490 184.3 -1.7 0.94 1.459 79.8 
10-50 9.69  20.19 ONE 18.014 303.2 

43910.0 45840.0 0.5sn 180.7 -0.2 0.04 1.458 76.1 
11.95 9 .70  21.66 ONE 18.014 303.2 

43920.0 45R40.0' 0 .628 179.0 0 . 5  0.04 1.456 6 8 . 3  
13.91 9 .72  23.62 ONE 18.014 303.2 

ECCEN SMA THE11 T H E 1 2  P E R I H  APHEL I 2 V 2 P S I  2 R A OECL S P E E O  
OECLS LAMOA 

1.094 -10.365 9.0 144.6 0.9770 NA 0.73 0.449 170 .3  163.0 -64.0 0.459 
80.6 19.7 

1.092 -10.345 19.6 145.0 0.9550 NA 0.75 0.449 170.5 163.8 -64.0 0.460 
80.6 19.8 

1.088 -10.373 30.5 145.7 0.9150 NA 0.75 0.449 170.7 164.0 -63.8 0.460 
80.6 20.0 

1.082 -10.443 41.7 146.9 0.8580 NA 0.76 0.448 171.0 164.2 -63.5 0.261 
80.6 20.3 

ARRIVAL OAT€ = 2445940.0 

43840.0 45940.0 0.592 206.6 -11.4 -0.15 1.446 109.8 1.055 -15.871 321.4 509.1 0.876 
13.CO 8.94 21.94 TYO 18.900 296.6 81.2 22.1 

43850 .0  45940.0 0.532 201.3 -9 .9  @.e7 1.448 105.1 1.060 -15.283 330.6 508.1 0.920 
11.52 8.98 20.49 ONE 18.900 296.6 81.2 21.7 

43860.0 45940.0 0.482 204.9 -10.1 0 .09  1.449 100.3 1.064 -14.836 340.0 507.4 0.954 
10.31 9.01 19.31 ONE 18.900 296.6 81.2 21.4 

)3810.0 45940.0 P.447 200.7 -8.5 0.05 1.450 95.3 1.067 -14.515 349.7 506.9 0 .975  
9.49 9.03 18.52 ONE 18.900 296.6 81.2 21.2 

? 
43880.0 4+40.0 n . 4 3 4  194 .7  -6.2 0.04 1.450 90.1 1 .069  -14.307 359.7 506.7 0.983 

9.19 9.05 18.24 ONE 18.900 296.6 81.2 21.1 

43890.0 45940.0 0.446 18R.4 -3.5 0 .03  1.450 84.8 1.069 -14.202 10.0 lk6.8 0.9760 
9 .48  9 .07  18.54  ONE 18.900 296.6 81.2 21.1 

43900.0 45940.0 0,485 183.0 -1.2 0.03 1.450 79.4 1.067 -14.190 20.5 147.2 0.9520 
10.38 9.08 1 9 . 4 6 '  ONE 18.900 296.6 81 .2  21.3 

43910.0 45940.0 0.546 179.6 0.3' 0.02 1 .449  13 .8  1.064 -14.262 31.4 147.9 0.9110 
11.86 9.09 20.95 ONE 18.900 296.6 81 .2  21.5 

43920.0 45940.0 0.624 178.1 0 . 9  
i f . n i  9 . 1 0  22.91 

0.644 204.7 - 1 0 . 3  
14.34 8.39 22.13 

0.02 1.447 68 .0  1 .059 -15.406 
ONE 18.900 296.6 81 .2  21.8 

42.6 149.0 0.8540 

ARRIVAL OAlE = 2446040.0 

-0.01 1.436 113.9 1.033 -25.330 313.0 512.0 0.829 
TU0 20.022 289.2 81.7 24.0 

43840.0 46040.0 0 .579  zot .2 -10 .9  -0.03 1.438 109.3  i . r 3 7  -23.819 322.0 510.9 0.880 
12.bB 8.42 21.11 TU0 20.022 289.2 81.7 23.5 

43850.0 46040.0 0.520 206.3 -10.3 0 .19  1.440 104.7 1.041 -22.670 331.3 510.0 0.923 
11.22 8.46  19.67 ONE 20.022 289.2 81.7 23.2 

43860.0 46040.0 0.471 203.9 -9 .9  0.02 1.442 99.8  1.044 -21.822 340.7 509.3 0.956 
10.04 8 - 4 8  18.53 ONE 20.C22 289.2 81.7 22.9 

43870.0 46040.0 0.437 199.5 -8.2 0.01 1.443 94.9 1.046 -21.232 350.5 508.8 0.976 
9 . 2 7  8.51 17.78 ONE 20.022 289.2 81.7 22.7 

43080.0 46040.0 0.426 193 .5  -5 .7  0.01 1.443 89.7 1.047 -20.865 0 .5  148.7 0.9830 
9 - 0 1  8.52 17.54  ONE 20.022 289.2 81.7 22.6 

43890.0 46040.0 0.441 187.1 -3.0 0.01 1.443 84.5 1.057 -20.700 I018 148.8 0.9750 
9 .35  8.54 17.88 ONE ZO.CZ2 289.2 81.7 22.6 

439on.n 4t,n40.0 0 . ~ 8 1  181 .9  -0.8 
10.28 8.55 18.83 

43910.0 46040.0 0 .543 178.6 0.6 
11-77 8.55 20.33 

43920.0 46040.0 0.620 177.4 1.2 
13.72 8.56 22.29 

43830.0 46140.0 0.633 204.4 -10.1 
14.r.5 7.94 22.00 

43840.0 46140.0 0.569 205.8 -10.5 
12.41 7.97 20.38 

4385C.O 46140.0 0.526 199.5 -26.3 
11-36 8.01 19.37 

43860.0 46140.0 0.461 zn3.n -9 .9  
9.82 8.02 17.85 

43870.0 46140.0 0.429 198.5 -8.0 
9.C9 8.04 17.13 

43880.0 46140.0 0.420 192.3 -5.4 
8.87 8.06 16.93 

43890.0 46140.0 0.436 186.0 -2.7 
9.24 8.07 17.31 

0.01 1.442 79.1 1.046 -20.716 21.4 149.2 0.9500 
ONE 20.022 289.2 81.7 22.7 

O.O@ 1.441 73.5 1.043 -20.895 32.2 149.9 0.9080 
ONE 20.022 289.2 81.7 23.0 

0.00 1.439 67 .9  1.040 -21.221 43.4 150.9 0.8500 
ON€ 20.022 289.2 81.7 23 .3  

ARRIVAL DATE = 2446140.0 

0 .03  1.430 113.5 1.018 -45.917 313.4 513.6 0 .833  
TWO 18.911 281.1 82.0 25.5 

0.07 1.432 108.9 L O Z I  -41.654 322.5 512.6 0.884 
TU0 18.911 281.1 82.0 25.0 

-b.25 1.434 104.3 1.024 -38.627 311.8 511.7 0.926 
ONE 111.911 ~ 8 1 . 1  82.0 24.8 

-0.07 1.435 99.5 1.026 -36.509 341.3 511.1 0.958 
ONE 18.911 281.1 82.0 24.4 

-0.03 1.436 94.5 1.028 -35.100 351.1 510.7 0.977 
ONE 18.911 281.1 82.0 24.2 

-0.02 1.436 89.4 1.029 -34.273 1.2 150.5 0.9830 
ONE 18.911 281.1 02.0 24.1 

-0.02 1.536 84.2 1.029 -33.946 11.5 150.6 0.9740 
ONE 10.911 201.1 82.0 24.1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NL 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.92 0.410 170.1 164.6 -63.0 0 .424  

0.30 0.413 169.9 164.2 -63.3 0.526 

0.68 0.415 169.8 164.1 -63.6 0.528 

0.72 0.417 169.7 164.0 -63 .1  0.429 

0.74 0.418 169.7 163.9 -63.8 0.430 

0 .75  0 .419  169.7 163.9 -63.8 0.431 

0.76 0.419 169.9 164.0 -63.7 0.431 

0.76 0 .419  170.1 164.2 -63.5 0.432 

0.77 0.418 170.4 164.4 -63.2 0 .432  

0.79 0.380 169.7 165.0 -62.3 0.398 

0.80 0 .383  169.4 165.8 -62.7 0.399 

0.50 0.386 169.2 164.4 -63.0 0.401 

0.75 0.388 169.1 164.3 -63.3 0.402 

0.76 0.390 169.0 164.2 -63.5 0 .403  

0.77 0.391 169.0 164.1 -63.6 0.404 

0.77 0 .392  169.1 164.1 -63.6 0.405 

0.77 0.392 169.2 164.2 -63.5 0.505 

0.77 0.391 169.5 164.4 -63.3 0.406 

0.77 0.390 169.8 164-6 -62.9 0.406 

NA 0.74 0 .356  169.0 165.2 -61.9 0.375 

NA 0.71 0 .359  160.7 164.9 -62.4 0.371 

NA 7.02 0.362 160.5 167 .3  -63.0 0.379 

NA 0.84 0.364 168.4 164.6 -63.0 0.379 

NA 0.80 0.365 160.3 1M.4  -63.2 0.300 

NA 0.79 0.366 160.3 164-4 -63.3 0.301 

NA 0.79 0.367 168.4 164.4 -63.3 0.382 
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1918 
FARTH-URANUS 

OEPIRI ARRIVE SPCEO R I OECL 
OV1 O V 2  OVT 

43900.0 46i4o.n 0.411 i81.0 -0.5 
io.zr 8.08 18.28 

43910.0 46140.0 0.540 111.9 0.9 
11.70 8.09 19.18 

43920.0 46140.0 0.617 176.8 1.4 
13.65 8109 21.14 

4383c.n 46240.0 0.624 204.2 -9 .9 

43840.1: 46240.0 0 . 5 5 9  205.5 -10.2 

13.82 1.55 21.31 

12.18 7.58 19.16 

4385C.O 46240.0 0.5C2 236.5 -6.6 
10.78 7-60 18.38 

I 1 V 1 PSI  1 ECCEN SUA THE11 THE12 PERIH APHEL 
LEG COlST RAS OECLS LAUOA 

-0.02 1.435 18.8 1.028 -34.n6i 22.0 151.0 0.9480 NA 

-0.01 1.434 73.3 1.~26 -34.603 32.9 151.7 0.9060 NA 

ONE 18.911 281.1 82.0 24.2 

ONE 18.911 281.1 82.0 24.5 

-0.01 1 . 4 3 3  61.7 1.024 -35.526 44.0 152.1 0.8410 NA 
ONE 18.911 281.1 82.0 24.8 

bRRlVdL OATt - 2446240.0 
n.98 1 . 4 2 5  113.2 1.005 * * * * * a *  313.8 515.1 0.836 NA 
TU0 18 .C9R 212.6 82.1 21.1 

0.14 1.421 108.6 1.008 I(****** 322.9 514.1 0.887 NA 
TU0 18.098 212.6 82.1 26.6 

1.41 1.428 103.9 1.010 -91.691 332.3 513.3 0.928 NA 
TWO 18.098 212.6 82.1 26.2 

43860.6 46240.0 0.454 202.3 -9.9 -0.18 1.430 99.1 1.011 -86.486 341.8 512.1 0.959 NA 
9.64 7.62 11.26 ONE 18.098 272.6 82.1 25.9 

43810.0 46240.0  0.423 191.6 -1.8 -0.08 1.430 94.2 1.012 -19.819 351.6 512.4 0.978 N 1  
8.94 1.64 16.51 ONE 18.098 212.6 82.1 25.1 

43880.0 46240.0 0.414 191.4 -5 .1 -1.06 1.411 89.1 1,013 -76.360 1.7 152.2 0.9830 NA 
8.15 7.65 16.40 ONE IA.PPI3 212.6 82.1 25.6 

43890.0 46240.0 0.432 185.1 -2.4 -0.04 1.431 84.0 1.013 -15.201 12.0 152.4 0.9730 Nb 
9.15 7.66 16.H0 ONE lR.098 212.6 82.1 25.6 

43900.0 46240.0 0.414 180.2 -0.2 -0.04 1.430 78.6 1.012 -76.086 22.6 152.8 0.9410 NA 
10.12 1.61 11.79 ONE 1R.098 272.6 82.1 25.8 

43910.0 46240.7 0,537 171.3 1.1 - 0 . 0 3  1.429 13.2 1.011 -18.956 33.4  153.4 0.9040 NA 
11.62 1.67 l q . 3 0  ONE 18.098 272.6 82.1 26.0 

6392C.O 46240.0 (1.614 176.3 1.5 -0.03 1.421 67.6 1.010 -83.953 44.5 154.4 0.8450 NA 
1 3 . 5 6  7.68 21.24 ONE 18.098 212.6 82.1 26.4 

ARRlVbL ObTF - 2446340.0 
43830.n 4h34o.n  r . 6 1 6  204.0  -9.7 r.11 1.420 112.9 0.994 152.029 3 1 4 . 1  516.6 0 . ~ 3 8  303.220~ 

13.e~ 7.21 20.133 T ~ O  19.411 264.n 82.1 28.1 

11.99 7.23 19.22 T W O  19.471 264.0 82.1 28.2 
43840.0  46340.0 0.552 205.3 -10.0 0.20 1.422 108.3 0.996 209.345 323.2 515.6 0.889 411.801A 

43850.0 46340.0 0.414 205.1 - ? e 4  1.11 1.424 103.1 0.997 305.593 332.6 514.9 0.930 610.255A 
10.60 1-25 11.84 TU0 19.471 264.0 82.1 27.8 

43860.0 4 6 3 4 0 . 0  0.441 201.6 -10.1 -0.32 1 . 4 2 5  9 8 . 9  0.998 478.203 342.2 514.3 0.561 955-4461 
9.49 7.26 16.75 ONE 19.471 264.0 82.1 21.5 

43870.0  4 6 3 4 0 . 0  0.417 196.9 -7.7 - 0 . 1 4  1.426 94.0 0.999 798.396 352.1 514.0 0.979 *******A 

43880.0 46340.0 0.410 190.1 -4.9 -0.09 1.426 88.9 0.999 ******* 2.1 153.9 0.9830*+*****~ 

8.R1 1.2R 16.08 ONE 19.471 264.0 82.1 21.3 

8.65 1-29 15.94 O N E  19.411 264.0 82.1 21.2 

43890.0 46340.0 0.428 184.4 -2.2 -0.07 1.426 83.8 0.999 ***a*** 12.5 154.0 0~9120*****+*1 
9.C6 7-30 16.36 ONE 19.411 264.0 82.1 21.2 

43900.e 46340.0 0.411 179.6 0.0  -0.06 1.425 18.5 0.999 ******* 23.0 154.4 0.945O*******h 
10.05  1-30 17.36 ONE 19.411 264.0 82.1 27.4 

I 2 V 2 P S I  2 R A OECL SPEEO 

0.78 0.366 168.5 164.5 -63.2 0.302 

0.18 0.366 168.0 164.6 -62.9 0.383 

0.78 0.365 169.1 164.8 -62.6 0.383 

43910.0 46340.0 0.534 176.8 1.3 
11.56 1.31 16-87 

-0.35 1.424 13.1 0.999 161.587 
O N E  19.411 264.0 82.1 21.1 

33.8 155.0 0.9030*******A 

0.70 0 . 3 3 4  168.3 165.5 -61.6 0.355 

0.63 0.331 168.0 165.2 -62.1 0.356 

-0.10 0.339 167.8 164.4 -62.3 0.358 

0.95 0.341 161.7 164.9 -62.7 0.359 

0.85 0.343 161.6 164.7 -62.9 00359  

0.82 0.343 167.6 164.6 -63.0 0.360 

0.81 0.344 161.7 164.6 -63.0 0.361 

0.80 0.344 167.8 164.1 -62.8 0.361 

0.19 0.343 168.1 164.9 -62.6 0.361 

0.78 0.342 168.5 165.1 -62.2 0.362 

0.61 0.313 161.5 lb5.1 -61.2 0.336 

0.57 0.316 167.3 165.4 -61.7 0.338 

- 0 . 3 3  0.319 167.1 164.8 -62.0 0.339 

1.09 0.320 166.9 165.2 -62.4 0.340 

0.91 0.322 166.8 165.0 -62.5 0.340 

0.85 0.322 166.8 164.9 -62.6 0.341 

0.83 0.323 166.9 164.9 -62.6 0.341 

0.81 0.322 167.1 165.0 -62.4 0.342 

0.80 0.322 167.4 165.2 -62.2 0.342 

43920.0 46340.0 0.611 116.0 1.6 -0.05 1.422 67.6 0.998 481.679 44.9 156.0 0.8440914.514A 0.78 0.320 161.7 165.4 -61.8 0.343 
13.48 7-32 20.80 ONE 19.411 264.0 82.1 28.1 

PRRIVAL OATE - 2446440.0 
43830.0 46440.0 0.610 203.9 -9.6 0.15 1.416 112.7 0.985 55.653 314.2 517.9 0.840 110.466A 0.63 0.294 166.7 166.0 -60.7 0.320 

13.46  6.90 20.36 TU0 19.966 255.1 81.9 30.3 

43840.0 46440.0 0.545 205.1 -9.8 0.25 1.418 108.1 0.985 61.219 323.5 511.1 0.890 121.541A 0.52 0.291 166.5 165.6 -61.2 0.321 
11.84  6.92 18.76 I U O  19.966 255.7 81.9 29-8 

43850.0 46440.0 0 . 4 8 8  205.3 -1.5 C.99 1.420 103.5 0.986 66.773 332.9 516.3 0.931 132.614A -0.22 0.299 166.3 165.1 -61.6 0.321 
10.45 6.93 17.38 TWO 19.966 255.7 81-9 29.4 

43860.0 46440.0 0.441 200.9 -10.5 -0.51 1.421 98.1 0.981 11.853 342.5 515.8 0.961 142.145b 1.28 0.301 166.1 165.6 -62-0 0.322 
9.36 6.95 16.31 ONE 19.966 255.1 81.9 29.1 

43810.0 46440.0 0.412 196.3 -1.7 -0.20 1.421 93.8 0.987 15.898 352.4 515.5 0.919 150.81lA 0.91 0.302 166.0 165.3 -62.1 0.323 
8.70 6.96 15.66 ONE 19.966 255.1 81.9 28.9 

43880.0  46440.0 0.406 190.0 -4.8 -0.13 1.422 88.8 0.987 18.313 2.5 155.4 0.9830155.763A 0.89 0.303 166.0 165.2 -62.2 0.323 
8.56 6.91 15.53 ONE 19.966 255.1 81.9 28.8 

43890.0 46440.0 0.425 183.8 -2.0 -0.10 1.421 83.6 0.988 18.955 12.8 155.5 0.9720156.9391 0.85 0.303 166.1 161.2 -62.2 0.324 
8.99 6.98 15.91 ONE 19.966 255.7 81.9 28.8 

36, 



1978 
EARTH-URANUS 

DEPART ARPlVE SPEFO R A DECL 
OV1 O V Z  O V T  

43900.0 46440.0 0.468 179.1 0.1 
9.99 6.98 16 .91  

43910.0 46440.0 0.531 176.4 1 .4  
11.49 6-99 18.48 

4392o.c  46440.0  0 . m  175.1 1.7 
1 3 - 4 0  7.00 20.40 

I 1 V 1 PSI 1 ECCtN SMA THEt l  THE12 P E R I H  APHEC I 2 V 2 PSI  2 R A OECL SPEED 
LEG COIST R A S  OECLS LAMOA 

-0.08 1.421 76.4 0.988 77.649 23.4 155.9 0.9440154.353A 0.83 0.303 166.3 165.3 -62.0 0.324 
ONE 19.966 255.7 81.9 29.0 

-0.07 1.420 73.0 0.988 74.783 34.1 156.5 0.9020148.6651 0.81 0.302 166.6 165.5 -61.7 0.325 
ONE 19.966 255 .1  61.9 29.3 

-0.06 1.418 67.6 0.988 70.887 45.1 157.4 0.8430140.9301 0.80 0.301 167.0 165-7  -61.3 0.321 
ONE 19.966 255.7 81.9 29.7 

ARRIVAL OATE - 2446540.0 

43830.0 46540.0 0.605 203.8 -9.5 0.18 1.413 112.5 0 . 9 7 1  35.871 314.4 519.2 0 . 8 4 2  10.9001 0.61 0.277 165.9 166.3 -60.2 0.304 
13.33  6.63 19.96 THO 18.50R 247.9 81.5 32.0 

43840.C 4654C.O 0.540 Z C 5 . 0  -9.6 0.3C 1.414 108.0 0.976 37.696 323.6 518.4  0.892 74.9011 0.48 0.280 165.6 165.9 -60.7 0.305 
11.71 6.65 16.35 THO 1R.506 247.9 81.5 31.5 

43850.0 4 6 5 4 C . O  0.483 205.1 -7.6 0.94 1.416 103.3 0 .911  39.151 333.1 517.7 0.932 78.5RlA -0.16 0.282 165.4 la5.4 -61.1 0.306 
10.33 6.66 16.99 T U 0  18.508 247.9 81.5 31.1 

43860.0 46540.C C.437 200.3 -11.3 -0 .78  1.417 96.5 0.977 41.327 342.8 517.2 0.962 81.6921 1.55 0.283 165.3 166.0 -61.5 0.306 
9.26 6 . 6 1  15.91 ONE 18.508 247.9 81.5 30.7 

43870.0 46540.0 0.406 195.8 -7.R -0.26 1.418 93.6 0.977 42.487 352.7 516.9 0.979 83.9951 1.04 0.285 165.2 165.6 -61.1 0.307 
8.61 6.68 15.29 ONE 18.5OR 247.9 81.5 30.5 

43880.0 4654P.O 0.402 189.6 -4.8 -0.17 1.418 88.6 0.977 43.144 2.8 156.8 0.9830 85.305A 0.92 0.285 165.2 165.5 -61.8 0.307 
t 8.48 6.69 15.17 ONE 18.508 247.9 R1.5 30.5 

43890.0 46540.0 0.422 183.4  -1.9 4 - 1 3  1.418 83.5 0.918 43.252 13.1 157.0 0.9110 85.533A 0.87 0.285 165.3 165.5 -61.7 0.308 
8.93 6.70 15.62 ONE 18.508 247.9 81.5 30.5 

43900.0 46540.C 0.466 178.7 0 . 2  -0.10 1.411 78.3 0.978 42.829 23.6 157.3 0.9440 84.714A 0.84 0.285 165.5 165.6 -61.5 0.308 
9.93 6.70 16.63 ONE 18.508 247.9 81.5 30.1 

43910.0 46540.0 0.528 176.1 1 .4  -0.09 1.416 73.0 0.979 41.947 34.4 157.9 0.9010 82.9931 0.82 0.284 165.8 165.8 -61.2 0.309 
11.42  6.71 18.13 ONE 18.508 247.9 81.5 31.0 

43920.0 46540.C 0.605 175.5 1.7 - 0 . 0 0  1.414 67.6 0.979 40.121 45.3 158.8 0 . 8 4 3 0  80.5994 0.80 0.283 166.2 166.0 -60.8 0.309 
13.32 6.72 20.04 (INE lB.50R 247.9 81.5 31.4 

ARRIVAL DATE - 2446640.0 

43830.0 46640.0  

43840.0 46640.0 

43850.C 46640.0 

43860.0 46640.0 

4387C.O 46640.0 

43880.0 46640.0 

43890.0 46640.0 

43900.0 46640.0 

43910.0 46640.0 

43920.0 46640.0 

n.t.c-1 203.8 -9.4 
1 3 . 7 2  6.39 19.61 

0.536 2 0 5 . 0  -9.5 
11.60 6 . 4 0  18.01 

0.479 204.9 -7.6 
10.23 6.41 16.64 

0 . 4 3 3  199.6 -12 .4  
9.18 6.42 15.60 

0.404 195.4 -8 .0  
8.53 6 . 4 3  14.96 

C.399 169.2 -4.8 
8.42 6.44 14.86 

0.419 183.1 -1 .9  
6 - 8 6  6.45 15.31 

0.463^178.5 0 .2  
9 - 0 6  6.45 16.32 

0.526 116.0 1.4 
11.35 6.46 17.81 

0.601 175.4 1 . 1  
1 3 . 2 4  6.47 19.71 

0 .21  1.409 112.4  0.469 27.178 314.4 520.5 0.642 53.9141 
TWO 18.433 Z4C.9 R1.O 33.8  

0.33 1 . 4 1 1  107.8 0 .969  28.442 323.7 519.7 0.893 5 5 . 9 9 1 ~  
T U 0  18.433 240.9 81.0 33.2 

Fa90 1.413 103.2 0.968 29.384 333.2 519.0 0.933 51.8351 
T U 0  18.433 240.9 81.0 32.8 

-1.20 1.414 98.4 0.968 30.154 342.9  518.6 0.963 59.345A 
ONE 1 8 . 4 3 3  240.9 81.0 32.5 

-0.36 1.415 93.5 0.966 30.703 352.6 518.3 0.980 60 .4211  
ONE 18.433 240.9 81.0 32.2 

-0.22 1.415 88.6 0.968 30.999 2.9 158.2 0.9830 61.015A 
ONE 18.433 240.9 81.0 32.2 

-0.16 1.415 83.5 0.969 31.029 13.3 158.3 0.9710 61.0861 
ONE 18.433 240.9 81.0 32.2 

4 3 8 3 0 . 0  46740.0 0.597 203.9 -9.4 
13.14 6.18 19.32 

-0.13 1.414 78.3 0.969 30.802 23.8 158.1 0.9430 60.660A 
ONE 18.433 240.9 81.0 32.4 

-0.11 1.413 13.0 0.970 30.350 34.5 159.2 0 .9010  59.7991 
ONE 18.433 240.9 81.0 32.7 

-0.10 1.411 67.6 0.972 29.120 45.4 160.0 0 .8430  58.5986 
ONC 18.433 240.9 81.0 33.2 

43840.0 46740.0 0.533 205.0 -9.4 
11.52 6.19 17.71 

43850.0 4674fl.O 0.475 204.9 -7.6 
10.15 6.20 16.35 

43860.0 46740.0 0.431 198.6 -14.6 
9.13 6.21 15.34 

0.401 
0.47 

195.2 -8.2 
6.21 14.68 

43880.0 46140.0 0.396 189.0 -4.9 
8.36 6.22 14.51 

43890.0 46740.0 0.417 182.9 -1.9 
8-01 6.22 15.03 

0.58 0.261 165.0 166.6 -59.7 0.290 

0.45 0.263 164.8 166.2 -60.2 0.291 

-0.13 0.265 164.5 165.7 -60.6 0.291 

1.96 0.267 164.4 166.5 -61.0 0.292 

1.12 0.268 164.3 166.0 -61.2 0.292 

0.97 0.269 164.3 165.9 -61.3 0.293 

0.90 0.269 164.4 165.9 -61.2 0.293 

0.86 0.268 164.6 166.0 -61.0 0.294 

0.83 0.267 164.9 166.1 -60.7 0.294 

0.81 0.266 165.3 166.4 -60.3 0.295 

ARRIVAL OATE - 2446740.0 

0.23 1.407 112.3 0.963 22.679 314.4 521.6 0.843 44.5151 0.56 0.245 164.1 166.9 -59.1 0.277 
TWO 19.943 234.7 80.4 35.6 

0.36 1.409 101.8 0.962 
1no 19.943 234.7 80.4 

23.345 323.7 520.9 0.893 
35.0 

45.797A 0.42 0.248 163.8 166.5 -59.6 0.278 

0 . 8 8  1.410 103.1 0.961 23.924 333.3 520.3 0.934 46.915A -0.11 0.250 163.6 166.0 -60.0 0.278 
Tho 19.943 234.7 80.4 34.5 

-1.92 1.411 98.3 0.961 24.387 343.0 519.8 0.963 4?.611A 2.68 0.252 163.5 167.3 -60.5 0.279 
ONE 19.943 234.7 80.4 34.2 

-0.66 1.412 93.5 0.960 
(IN€ 19.943 234.7 R O . 4  

24.710 352.9 519.5 0.980 
34.0 

48.4414 1.22 0.253 163.4 166.4 -6O.T 01279 

-0.27 1.412 88.5 0.961 24.878 3.0 159.5 0.9830 48.7731 1-01 0.253 163.4 166.3 -60.7 0.279 
ONE 19.943 234.7  80.4 33.9 

-0.19 1.412 83.5 0.961 24.884 13.4 159.6 0.9710 48.7981 0.93 0.253 163.5 166.2 -60.7 0.280 
ONE 19.943 234.7 80.4 34.0 



191R 
E A R T H - U R A N U S  

I 1 V 1 P S I  1 E C C E N  S H A  T H E T l  WET2 PERIH APHEL 
LEG c o i s r  R A S  O E C L S  LAMOA 

-0.15 1.411 18 .3  0 .962  24.136 23.9 159.9 0.9430 48.528A 
ONE 19 .943  234 .1  80.4 34.2 

-0.13 1.410 13 .1  0.963 24.449 34.6 160.5 0.9010 41.9981 
ONE 19.943 2 3 4 . 1  80.4 34.5 

-0.12 1.408 67 .7  0.965 24.052 45.4 161.2 0.8430 47.2611 
ONE 19.943 234 .1  80.4 34.9 

O E P A R I  ARRIVE SP€EO R A OECL 
O V I  ov2 ovr 

0.461 118.3 0.2 
9.80 6 .23  16.03 

0.523 115 .9  1 .4  
11.28 6.24 17.52 

0.598 175.4 1 . 7  
13.15 6 .25  19.40 

I 2 V 2 P S I  2 R A OECL SPEED 

43900.C 46140.0 0.88 0.253 163.1 166.3 -60.5 0.280 

0.84 0.252 164.0 166.5 -60.1 0.281 

0.82 0.251 164.5 166 .1  -59.7 0.281 

43910.0 46140.1 

43920.0 4 6 7 4 0 . 0  . 
ARRIVAL O A T E  * 2446840.0 

r .26  1 . 4 0 4  112.3 0.957 19.112 314.3 s 2 2 . i  0 . 8 4 3  38.5801 
T U 0  19.683 2 2 9 . 4  19.7 31.4 

0 .39  1.406 107.1 0.956 20.114 323.1 522.0 0.893 39.456A 
Tho 19.683 229.4 19 .1  36.8 

0 . 5 9 5  203.4, -9 .4  
13.08 5 .99  19.01 

0.530 205.1 -9 .4  
11.46 6.00 17.46 

0 .413  204.9 - 7 . 6  
10.09 6 - 0 0  16.09 

0 .433  196.1  -19 .3  
9 .11  6-01 15.18 

0.399 195.0 -8.6 
8 .41  6.02 14.43 

0.394 188.8 -5 .1  
8.3C 6.02 15.33 

0 . 4 1 4  lR2.8 -2 .0  
8.15 6 . 0 3  14.78 

0 .458  118.2 0.2, 
9.74 6.03 15.1R 

43830.0 46840.0  0.54 0 .231  163.2 161.2 -58.4 0.265 

0 . 3 9  0.234 162.9 166 .9  -59.0 0.266 

P.86 1.408 103.0 0.955 
ThO 19.683 229 .4  1 9 . 1  

20.511 333.3 521.4 0 .934  
3 6 . 3  

4 0 . 2 0 9 ~  43850.0 46840.0  

43860.0  4684n.o 

-0 .09  0.236 162.6 166.4 -59.4 0.266 

4.24 0.237 162.5 168.5 -60.0 0.267 

1 .33  0.238 162.4 166.8 -60.1 0.267 

1.06 0 .239  162.4 166.6 -60.1 0.267 

0.96 0 .239  162.5 166.6 -60.1 0.268 

0.90 0 .238  162.1 166.7 -59.9 0.268 

0.86 0 .231  163.1 166.8 -59.5 0.268 

0.83 0.236 163.5 167.0 -59.1 0.269 

-3 .48  1.409 98 .3  0.954 20.885 343.0  521.0 0.963 40.807A 
ONE 19.683 229.4 7 9 . 1  36.0 

-0 .58  1 . 4 ~ 9  93 .4  0 .954  21.100 353.0 520.1 0.980 41.2211 
ONE 19.683 229.4 1 9 . 1  35.8 

4 - 3 2  1.410 88.5 0.954 
ONE 19.683 229.4 1 9 . 1  

2 I . Z C 8  
35.1 

3.1 160.1 0 .9830  41 .434A 

-0 .23  1.409 83.5 0 . 9 5 4  21.206 13.4 160.8 0.9110 41.441A 
ONE 19.683 229.4 1 9 . 1  35 .1  

-0.18 1.408 18.3 0 .955  21.098 23.9 161.1 0.9430 41.2521. 
ONE 19.683 229.4 19 .1  35.9 

-0.15 1 . 4 0 7  13.1 0 . 9 5 1  20.895 34.5 161.6 0.9010 40.889A 
ONE 19.683 229.4 1 9 . 1  3 6 . 3  

- 0 . 1 4  1.406 67.8 0 .959  20.614 45.4 162.3 0.8440 40.3861 
ONE 19.683 229.4 19.7 36.8 

43900.0 46840.0 

1.520 175.8 1 .4  
11.21 6.04 17.25 

43920.0 46840.0 0 .594  115.4 1 .7  
13.06 6.05 19.11 

ARRIVAL O A T E  = 2446940.0 

0 . 2 8  1 . 4 0 2  112.3 0 .952  17.618 314.2 523.8 0 . 8 4 3  34.514A 
T!AO 18.266 224 .1  78.9 39.3 

0 . 4 1  1.404 101.7 0.950 18.C23 323.6 523.1 0.893 35 .1521  
TWO 18.266 224 .1  7 8 . 9  38.1 

43830.0 46940.0 0.593 204.1  -9 .4  
13.04 5.82 18.86 

4384o.c 46940.0 0 .528  205.2 -9.4 

43850.0 46940.0 0 .471  204.9 -7.7 

11.42 5.83 11.24 

10.04 5.83 15.81 

43860.0 46940.0 0.466 1R9.5 -35.6 
9 .93  5.85 15.78 

0.52 0.218 162.2 167.6 -57.8 0.254 

0.37 0.221 161.8 161.2 -58.3 0 .255  

-0.08 0.223 161.6 166.1 -58.8 0.255 

10.01 0.224 161.4 112.0 -59.6 0.256 

1 .41  0.225 161.4 161.3 -59.5 0.256 

1.12 0.226 161.4 167 .0  -59.5 0.256 

O.R5 1.406 103.0 0 .949  18.315 333.2 522.5 0.936 I 

TWO 18.266 224 .1  7 8 . 9  38.2 
" 7 L  

-9.25 1 .401  98.3 0.948 18.544 343.0  522.1 0.963 36.1261 
U N E  18.266 224 .1  78 .9  38.1 

-n.12 1.401 93 .4  0.948 
ONE 18.266 224.1 18 .9  

18.100 352.9 521.9 0.980 
31.6 

36.420A 43810.0 46940.0 0 .391  194.8 
8.31 5 - 8 4  

-9.1 
14.21 

4 3 8 R O . O  46940.0 0 .392  188.8 -5 .3  
8.26 5.85 14.10 

43890.0 46940.0 0.412 182.7 -2.2 
8 - 7 0  5 - 8 5  14.55 

-0.38 l . 4 n l  88.5 0.948 18.115 3.0 161.8 0 .9830  36.568A 
O N E  18.266 224.7 18.9 31.5 

-0 .21  1.407 83.5 0.948 18.710 13.3 161.9 0.9710 36.569A 
ONE 18.266 224.7 18.9 31.6 

0 .99  0.226 161.5 167.0 -59.5 0.256 

0 .92  0 - 2 2 5  161.7 167.1 -59.2 0.251 -0 .21  1.406 78 .4  0.949 18.686 23.8 162.2 0.9440 36.428A 
ONE 18.266 224 .1  18 .9  31.8 

43900.0 46940.0 0.455 118.3 0 . 1  
9.68 5 .86  15.54 

43910.0 66940.0 0.517 115 .9  1.3 
11.14 5.87 11.00 

-C . l8  1.405 13 .2  0 .951  18.532 34.5 162.1 0 .9020  36.1614 
ONE 18.266 224.1 18.9 3R.1 

-0.16 1.404 6 1 . 9  0.954 18.318 45.2 163.4 0.8450 35.792A 
ONE l R . 2 6 6  224.1 18 .9  38.6 

0.87 0.224 162.0 161.2 -58.9 0 .251  

0 . 8 3  0.223 162.5 161.4 -58.4 0.258 0.591 115.5 1 . 6  
12-97 5.88 18.85 

ARRIVAL O A T E  I 2441040.0 

0.30 1.400 112.3 0 .948  16.206 314.0 524.8 0.842 31.510A 
run 18.950 220.1 78 .0  41.2 

43830.C 47040.0 0.592 204.3 -9.4 
13.01 5.68 18.69 

0.50 0.206 161.1 161.9 -57.0 0.244 . 
0.35 0.208 160.8 167.6 -51.6 0.245 

-0.01 0.210 160.5 167.1 -58.1 0.245 

1.65 0.213 160.3 161.1 -58.8 0.245 

43840.0 47040.0 0 .521  205.4 -9.4 
11 .39  5.68 11.07 

0.44 1.402 107.7 0.946 
ruo 18 .950  220.7 78 .0  

16.415 323.5 524.1 0.892 
40.6 

32.051A 

43850.0 47040.0 0.469 205.1 -1.8 
10.01 5 - 6 8  15-69 

43870.0 41040.0 0.395 194.1 - 9 . 1  
8 .33  5.69 14.02 

43880.0 41040.0 C.390 188.8 -5.6 
8.21  5.69 13.91 

43890.0 47040.0 c.410 182.8 -2.4 
8.65 5 - 1 0  14.35 

43900.0 41040.0 0.453 178.4 -0.1 
9.62 5.10 15.33 

0.84 1.404 103.1 0 .944  16.102 333.1 523.6 0.933 32.411A 
ruo 18 .950  2 2 c . i  78.0 40.0 

-0 .90  1.405 93.5 0 .942  16.991 352.8  523.0 0.980 33.015A 
ONE 18.950 220.1 78.0 39.5 

-0.45 1.405 88.6 0.942 
ONE 18.950 22C.l  78 .0  

17.054 
39.4 

3.0 162.9 0.9830 33.125A 1.10 0.213 160.3 161.4 -58.9 0.246 

4 - 3 0  1.405 83 .6  0.943 11.047 13.2 163.0 0.9110 33.1231 
ONE 18.950 220.1 18.0 39.4 

-0.25 1.404 70.5 0.944 16.919 23.1 163.3 0.9440 33.0141 
ONE 18.950 220.1 78.0 39.6 

1.02 0.213 160.4 167.4 -18.8 0.246 

0.94 0.212 160.6 167.4 -58.6 0.246 
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1978 
EARTH-URANUS 

O E P l R T  ARRIVE SPCFO R A OECL 1 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
O V 1  O V Z  OVT LEG COlST RAS OECLS LAMOA 

43910 .0  41040.0 0 .514  176.0 1.2 -0.20 1.403 73.3 0.946 16.856 34.3 163.7 0.9030 32.0101 0.88 0.211 161.0 167.6 -58.2 0.247 
11-06 5.71 16.77 ONE 18.950 226.7 7 8 . 0  40.0 

43920.0 47040.0 0 .587 175.6 1 . 5  -0.18 1.402 68.1  0.949 16.686 45.1 164.4 0.8470 32.5261 0.84 0.210 161.4 167 .8  -57.8 0.248 
12.88 5 .72  18.60 ONE 18.950 22P.7 78.0 40.5 

ARRIVIIL O A T €  - 2447140.0 

43830.0 47140.0 0.592 204.5 -9 .4  0.32  1 .399  112.4 0.944 15.097 313.8 525.7 0.841 29.353A 0.48 0.194 160.0 168 .3  -56.3 0.235 
13.CO 5 .54  18.55 TWO 20.214 217.3 71.1 43.1 

43840.0  47140.0 0 .526 205.6 -9 .4  0 .46  1.401 107.8 0 .942  15.315 323.3 525.1 0.892 29 .1381  0 .33  0 .197  159.6 161.9 -56.9 0.235 
11.37  5.54 16.92 Tun 20.214 217.3 77.1 42.5 

0.468 205.3 -7.9 
9.99 5.55 15.53 

0 . 8 4  1.402 103.1 0 .940  
TU0 20.214 217.3 7 7 . 1  

15.498 332.9 524.6 0.933 
42.0 

30.0641 -0.06 0 .199  159.4 167.5 -57.4 0.236 

43860.0 41140.0 0 . 4 4 3  209.6 10.1 6 .49  1.403 98 .4  0.938 15.640 342.7 524.2 0.962 30.3171 -5.14 0.200 159.2 164.3 -5712 0.236 
9.40 5 .55  14.95 T U 0  20.214 217.3 77 .1  41.7 

43870.0 47140.0 0.394 194.6 -10.6 -1.12 1.404 93.5 0.938 15.734 352.7 524.0 0.980 30.4891 1.86 0.201 159.1 168.2 -58.1 0.236 
R.31 5.55 13.86 ONE 20.214 217.3 7 7 . 1  41.4 

431180.0 41140.0 0.388 188.9 -5 .9  
8 . 1 8  5.55 1 3 . 7 3  

-0.52 1.404 88.6 0.938 
ONE 20 .214  217.3 77.1 

15.779 
41 .3  

2.8 163.9 0 .9830  30.5741 1.25 0.201 159.1 167 .9  -58.2 0.236 

63890 .0  47140.0 0.408 183.0 - 2 . 6  4 - 3 5  1.403 83.7 0 .938  15.771 13.1 164.0 0 .9710  30.5711 1.06 0.201 159.3 167.8 -58.1 0.236 
8 - 6 0  5.56 14.16 ONE 20 .214  217.3 77.1 41.3 

43900.0 47140.0 0.450 178.5 -0.2 -0.21 1.403 78.6 0 .940  15.115 23.5 164.3 0.9450 30.4851 0.96 0 .201  159.5 167.8 -57.9 0.237 
9.56 5.57 15.13 ONE 20.214 217.3 77.1 41.5 

43910.0 67140.0 0.510 116.2 1.0 
10.98 5.57 16.56 

-0.22 1.402 73 .5  0 .942  
ONE 20.214 217.3 77.1 

15.613 
41.9 

34. L 164.1 0 .9040  30.3231 0.90 0.200 159.8 167.9 -57.5 0.237 

43920 .0  41140.0 0 . 5 8 3  115.8 1 . 4  -0 .20 1.400 68 .3  0 .945  15.473 44.8 165.3 0.8480 30.0991 0.85 0.198 160.3 168.1 -57.0 0.238 
12.78 5.59 18.37 ONE 20.214 217.3 7 7 . 1  42.4 

438311.0 47240.0 

43840.0 47240.0 

43850.0 47240.0  

431160.0 47240.0  

43870*3 41240.0 

43880.0 41240.0 

43890.0 47240.0 

439nc.a 47240.0 

43910.0 47240.0  

43920.C 47240.0 

0.592 2 0 4 . 7  -9.5 
13.01 5.43 18.44 

0 .526  205 .9  -9.4 
11.37 5.43 16.80 

0.468 205.6 - 8 . 0  
9.98 5.43 15.40 

0 .429  206.6 2 . 9  
9.09 5 .43  14.51 

0.393 194.6 -11.6 
8.29 5.43 13.72 

0 . 3 8 6  189.1 -6.3 
8-14 5.43 13.58 

0.405 183.2 -2 .9  
8.56 5 .44  13.99 

0.447 l"l8.7 -0.5 
9 .50  5 .44  14-94 

0.5@1 176.4 0 . 9  
10.90 5.45 16.35 

0 .579  176.0 1.2 
12.68 5.46 18.15 

ARRlVAL DATE - 2447240.0 

0 . 3 4  1.397 112.5 0.941 1 4 . 2 3 6  313.5 526.6 0.839 27.633A 
T U 0  19.265 214.3 76.2 45.1 

C . 5 7  1.399 107.9 0 . 9 3 8  14.418 323.0 526.0 0.891 27.945A 
TWO 19.265 214.3 76.2 44.4 

0.83 1.401 103.2 0.936 14.570 332.7 525.5 0.932 28.2091 
TWO 19.265 214.3  76.2 43.9 

3.98 1 .402 98.4 0.934 14.688 342.5 525.2 0.962 28e413A 
TWO 19.265 214.3  76.2 43.5  

-1 .41  1.402 93.6 0 . 9 3 4  14.766 352.5 525.0 0.979 28.5521 
O N E  19.265 214.3  76.2 4 3 . 3  

-0 .61  1.402 88.7 0.934 14.801 2.6 164.9 0.9830 28.6201 
ONE 19.265 214.3 7 6 . 2  43.2 

-0.39 1.402 83.8 0.934 14.794 12.9 165.0 0.9720 28.6171 
ONE 19.265 214.3 7 6 . 2  43.2 

-0.30 1.401 78.7 0 .936  14.746 23.3 165.2 0.9460 28.5471 
O N E  19.265 214.3  76.2 43.4 

-0.25 1.400 73.6 0 .938  14.660 33.9 165.6 0.9050 28.4161 
ONE 19.265 214.3 76.2 43.8 

-0.22 1 .399  68.4 0.942 
ONE 19.265 214.3 76.2 

14.542 
44.3 

44.5 166.2 0.8500 28.2341 

0.47 0.183 158.8 168.6 -55.5 0.229 

0.32 0.186 158.4 168.3 -56.1 0.227 

-0.06 0.188 158.2 161.8 -56.6 0.227 

-3.23 0.189 158.0 165.9 -56.7 0.227 

2.14 0.190 157.9 168.8 -57.4 0.227 

1.33 0.190 157.9 168.3 -57.4 0.227 

1.10 0.190 158.0 168.2 -57.4 0.228 

0.99 0.190 158.3 168.2 -57.2 0.228 

0.92 0 .189  158.6 168.3 -56.8 0.229 

0.86 0.187 159.1 168.5 -56.3 0.230 

ARRIVAL DATE = 2447340.0 

43830.0 47340.0 0.593 205.C -9.6 0 . 3 5  1.396 112.6 0.538 13.553 313.2  527.4 0.838 26.269A 0.45 0.113 157.6 169 .0  -54.7 0.219 
13.03 5.32 18.35 Tho 18.269 211.7 75.2 47 .1  

0.527 2 M . 2  -9.5 
1 1 . 3 8  5.32 16.70 

0.49 1.398 108.0 0.935 
TkO 18.269 211.7 75.2 

13.709 322.8 526.9 0 .889  
46.4 

26.528A 0 .30  0 .176  157.2 168.6 -55.3 0.219 

43850.0  47340.0 0.468 205.9 -8 .1  0.83 1.399 103.3 0.933 13.838 332.4 526.4 0.931 26.7451 -0.05 0.177 156.9 168.2 755.8 0.219 
9 .98  5.32 15.30 TU0 18.269 211.7 75 .2  45 .9  

43860.0 41340.0 0 .425  205.8 -0.2 3.00 1.400 98.5 0 .931  13.938 342.3 526.1 0.961 26.9141 -2.25 0.179 156.7 166.8 -56.0 0.219 
9.00 5.32 14.32 TU0 18.269 211.7 75.2 45.5 

43870.0 41340.0 0.393 194.4 -13.1 -1.80 1.401 93.7 0.930 14.003 352.3 525.9 0.979 21.0281 2.53 0.180 156.6 169.4 -56.7 0.219 
8.29 5.32 13-61 ONE 18.269 211.7 75.2 45.2 

43880.0 47340.0 0.385 189.4 -6.8 -0.70 1.401 88.9 0.930 14.033 2.4 165.8 0.9830 27.0841 1.42 0.180 156.6 1b8.7 -5b.7 0.219 
8.11 5.32 13.44 ONE 18.269 211.7 75 .2  45.1 

43890.0 47340.0 0.403 183.5 -3.2 -0.44 1.501 83.9 0.931 14.027 12.7 165.9 0 .9720  27.0821 1.14 0.180 156.8 168.6 -56.6 0.220 
8.51 5.33 13.84 OW 18.269 211.7 75.2 45.2 

43900.0 47340.0 0.445 179.0 -0.7 -0.33 1.400 78.9 0 .932  13.985 23.1 166.1 0 .9470  27.0241 1.01 0.180 157.0 168.6 -56.4 0.220 
9.43 5.33 14.17 ONE 18.269 211.7 75.2 45.4 



i 9 7 a  
EARTH-URANUS 

OEPARI ARRIVE SPFEO 
ov1 

R A  
OV2 

OECL 
OVT 

I 1  
LEG 

V 1 PSI I ECCEN 
C O I S T  R A S  OECLS 

SUA THE11 THE12 PERlH 
CAUDA 

APHEL I 2  v 2  P S I  2 R A OECL SPEED 

43910.n 4734C.O 0 . 5 P 4  176.6 0.7 -0.27 1.399 73.8 0.935 13.911 33.6 166.5 0.9060 26.916A 0.93 0.179 157.4 168 .1  -56.0 0.221 
10.82 5.34 16.16 ONE 18.269 211.7 75.2 4 5 . 8  

43920.0 47340.0 0.575 176.2 1.1 -@e24  1.397 68.6 0.938 13.809 44.2 167.0 0.8520 26.7661 0.88 0.177 157.9 168.8 -55.5 0.222 
12.58 5.35 17.94 ONE 18.269 211.7 75.2 4 6 . 3  

ARRIVAL DATE = 2447440.0 

43830.0 47440.C 0.594 205.3 -9.6 0.37 1.395 112.7 0.936 13.002 312.9 528.3 0.836 25.168A 0.44 0.164 156.2 169.3 -53.8 0.213 
13.06 5.23 18.29 TUO 1 9 . 5 3 1  209.4 74.2 49.2 

43840.C 47440.0 0.528 206.5 -9.6 A.5f 1.397 108.1 0.932 13.136 322.4 527.7 0.888 25.3851 0 .29  0.166 155.8 169.0 -54.5 0.212 
11.40 5.23 16.63 TU0 19.531 209.4 74.2 48.5  

43850.0 41440.0 0.469 206.2 -8 .3  C.82 1.398 103.4 0.930 13.249 332.1 527.3 0.930 25.567A -0.05 0.168 155.6 168.6 -55.0 0.212 
9.99 5.22 15.21 TWO 19.531 209.4 74.2 47.9 

43860.0 41440.0 C.424 205.5 -1.9 2.4W 1.399 98.7 0.928 13.335 342.0 527.0 0.961 25.7091, -1.72 0.169 155.4 167.4 -5503 0.212 
8.97 5.22 14.19  TWO 19.531 209.4 74.2 47.5 

4387g.0 47440.0 0.394 194.1 -15.1 
8.30 5.22 13.53 

-2.36 i.4no 93.9 0.927 
ONE 19.531 209.4 74.2 

13.392 352.0 526.8 0.979 
47.2 

25.8051 3.09 0.170 155.3 170.1 -55.9 0.212 

418RF.O 47440.0 0.384 189.7 -7.4 -0.81 1.400 89.0 0.927 13.418 2.1 166.7 0.9830 25.852A 1.52 0.171 155.3 169.1 -55.9 0.212 
8.n9 5.23 13.31 ONE 19.531 209.4 74.2 47.1 

43890.0 41440.0 0.401 1R3.8 -3.5 -0.50 1.399 84.1 0.927 13.412 12.4 166.8 0.9730 25.8511 1.19 0.171 155.4 169.0 -55.8 0.212 
8.47 5 . 2 3  13.69 ONE 19.531 209.4 74.2 47.2 

43900.0 47440.0 0.552 179.3 -1.0 -0.37 1.399 79.0 0 . 9 2 9  13.375 22.8 167.0 0.9480 25.8031 1.04 0.170 i55.7 169.0 -55.6 0.213 
Q.37 5 . 2 4  14.61 ONE 19.531 209.4 74.2 47.4 

43910.0 41450.0 0.500 176.9 0.5 -0.30 1.398 74.0 0.932 13.310 33.3 167.3 0.9080 25.T13A 0.95 0.169 156.0 169.0 -55.2 0.214 
10.74 5.24 15.98 ONE 19.531 209.4 74.2 47.7 

43920.0 41440.0 0.571 176.5 0 . 9  -0.26 1.396 6 8 . 8  0.935 13.221 43.9 167.8 0.8550 25.5871 0.89 0.167 156.5 169.2 -54.7 0.215 
17.48 5.26 17.74 ONF 19.531 209.4 74.2 48.2 

ARRIVAL DATE = 2447540.0 

43830.0 47540.C 0.596 205.6 -9 .7  0.39 1.394 112.9 0 . 9 3 4  12.550 312.5 529.0 0.834 24 .2661  0.43 0.154 154.8 169.7 -52.9 0.206 
13.10 5.15 in.25 Tno 20.230 207.3 73.2 51.2 

43840.0 47540.0 0 . 5 2 9  2 0 6 . 9  -9 .7  0.52 1.396 108.2 0.930 12.669 322.1 528.5 0.886 24.4511 0.28 0.157 154.4 169.3 -53.6 0.206 
11-53 5 . 1 4  16-57 7k0 20.230 207.3 73.2 50.5 

43850.0 47540.C 0.469 206.6 - 8 . 5  
10.C1 5 . 1 4  15.15 

0.82 1.397 103.6 0.927 
TU0 2F.230 207.3 73.2 

12.767 331.8 528.1 0.929 
4 9 . 9  

24.606A -0.05 0.159 154.1 168.9 -54.2 0.206 

43860.0 47540.C 0.423 205.6 -3.1 2 - 1 5  1.398 9 8 . 8  0.925 12.843 341.7 527.8 0.960 24.7271 -1.40 0.160 154.0 168.0 -54.5 0.205 
8.96 5.14 14.09 Tho 20.230 207.3 73.2 49.5 

43870.0 47540.0 0.396 193.4 -18.2 -3.24 1.399 94.0 0.924 12.893 351.7 527.6 0.978 24.8081 3.97 0.161 153.9 171.0 -55.1 0.206 
R.35 5 . 1 4  13.49 ONE 20.230 207.3 73.2 49.3 

43890.0 4754C.C 

t 

0.383 190.0 -8.0 
8.06 5.14 13.20 

0.399 184.2  -3 .9  
8.42 5.14 13.56 

-0.93 1.399 89.1 0 .924  
ONE 20.230 207.3 73.2 

-0.55 1.398 84.2 0.925 
ONE zr.230 207.3 73.2 

12.916 
49.1 

12.911 
49.2 

1.8 167.5 0.9830 240849A 

12.0 167.6 0.9730 24.8481 

1.64 0.162 153.9 169.6 -55.1 0.206 

1.24 0.162 154.0 169.4 -55.0 0.206 

43900.0 47540.0 0.439 179.7 -1.3 -0.40 1.398 79.2 0.926 12.879 22.4 167.8 0.9490 24.8001 1.07 0.161 15k.2 169.3 -54.8 0.206 
9 .31  5.15 l.4.46 ONE 20.230 207.3 73.2 49.4 

43910.0 41540.0 0.497 177.3 0.2 -0.33 1.397 74.2 0.929 12.821 32.9 168.1 0 .9100  24.732A 0.97 0.160 154.6 169.4 -54.4 0.207 
10.65 5.16 15.81 ONE 2C.230 207.3 73.2 49.7 

k3920.0 47540.0 C.567 176.8 0 .7  -0.28 1.395 69 .1  0.933 12.742 43.5 165.6 0.8570 24.626A 0.90 0.158 155.1 169.5 -53.9 0.200 
12.38 5.17 17.55 ONE 20.230 207.3 73.2 50.2 

43930.0 41540.0  0 . 6 4 0  177.9 0 .4  
14.39 S.19 19.57 

-0.25 1.393 63.9 0.937 
ONt 20.230 201.3 73.2 

12.b44 
50.9 

54.1 169.1 0.1920 24.4916 0.85 0.156 155.8 169.7 -53.3 0.209 

ARRIVAL OdTE = 2447640.0 

43830.0 47640.0 22.598 206.0 -9.8 0.40 1.393 113.1 0.932 12.175 312.1 529.8 0.831 23.5191 0.42 0.146 153.3 170.0 -52.1 0.201 
13.15 5.08 18.23 Tho 18.839 205.5 72.2 53.3 

43840.0 47640.0 0.530 207.3 -9.8 0.53 1.395 108.4 0.928 12.281 321.7 529.3 0.884 23.678A 0.27 0.148 152.9 169.7 -52.8 0.200 
11.47 5.07 16.54 T U 0  18.839 205.5 72.2 52.5 

43850.0 47640.0 0 .471  2C7.1 -8.7 0.81 1.396 103.7 0.925 12.370 331.4 528.9 0.927 23.8121 -0.04 0.150 152.6 169.3 -53.3 0.200 
io.rb 5.06 15.10 THO 18.839 205.5 72.2 52.0 

43860.0 47640.0 0.424 205.8 -3.q 1.93 1.397 99.0 0.923 12.437 341.3 528.6 0.959 23.91% -1.18 0.152 152.4 168.4 -53.6 0.199 
R.96 5.06 14.02 THO 18.839 205.5 72.2 51.5 

43870.0 47640.0 0.403 191.7 -23.4 -4.81 1.398 94.2 0.922 12.482 351.3 528.4 0.978 23.986A 5.54 0.153 152.3 172.3 -54.4 0.200 

43880.0 47640.0 0.382 i90 .4  -8.8 -1.08 1.398 89.3 0.921 12.502 1.4 168.3 0.9830 24.022A 1.78 0.153 152.4 170.0 -54.3 0.199 

8.50 5.06 13.56 ONE 18.839 205.5 72.2 51.3 

8.04 5.06 13.11 ONE 18.839 205.5 72.2 51.1 

43890.0 47640.0 0.397 184.7 -4.4 -0.62 1.398 84.4 0.922 12.498 11.7 168.4 0.9740 24.0221 1.30 0.153 152.5 169.7 -54.2 0.200 
8.38 5.07 13.44 ONE 18.839 205.5 72.2 51.2 

40 



1918 
EARTH-URANUS 

DEPART ARRIVE SPttO R A OECL 1 1 V I PSI  1 ECCEN SMA THE11 THET2 PERlH APHEL I 2 V 2 P S I - 2  R 1 OECL SPEED 
OV1 OVZ OVT LEG LO151 RAS DECLS LAMOA 

43980.0 41640.0 0.436 180.2 -1.6 
9.24 5.01 14.31 

-0.44 1.391 19.4 0.924 
ONE 18.839 205.5 72.2 

12.469 
51 -4  

22.0 168.6 0.9500 23.9881 1.10 0.152 152.7 169.7 -54.0 0.200 

43910.0 41640.0 0.493 111.7 -0.0 -0.15 1.396 14.4 0.921 12.418 32.5 168.9 0.9120 23.9241 0.99 0.151 153.1 169.8 -53.6 0.201 
10.51 5.08 15.65 ONE 18.839 205.5 1 2 . 2  51.1 

43920.0 41640.0 c .563  iii.2 0.5 
12.21 5.09 11.36 

-0.10 1.394 69.3 0.930 
ONE 18.839 205.5 1 2 . 2  

12.341 
52.2 

43.0 169.3 0.8600 23.8331 0.91 0.150 153.6 169.9 -53.1 0.202 

43930.C 47640.0 ! ? e 6 4 1  118.3 0.2 -0.77 1.392 64.2 0.935 12.259 53.6 169.8 0.1950 23.1231 0.85 0.148 154.3 17011 -52.5 0.203 
14.26 5.11 19.31 ONE 18.839 205.5 1 2 . 2  52.9 

ARRIVAL DATE - 244ii4n.o 
4383C.O 4174@.0 O.6PU 206.4 -10.0 0 . 4 1  1.392 113.2 0.930 11.862 311.6 530.5 0.829 22.8951 0.41 0.138 151.7 170.3 -51.2 0.195 

1 9 - 2 1  5.01 18.22 T U 0  18.533 203.9 11.2 5 5 . 4  

43840.0 41740.0 0.532 201.7 -10.0 0.54 1 . 3 9 4  108.6 0.926 11.958 321.3 530.0 0.882 23.0331 0.26 0.140 151.3 110.0 -51.9 0.195 
11.52 5.00 16.52 ThO 18.533 203.9 11.2 54.6 

43850.0 47140.0 0.412 207.6 -8.9 0.81 1.395 103.9 0.923 12.031 331.0 529.6 0.926 23.1491 -0.04 0.142 151.0 169.6 -52.4 0.194 
10.07 5.00 15.01 T W O  18.533 203.9 71.2 54.0 

43860.0 41740.Q 

43810.0 41140.0 

0 . 5 2 4  206.1 -4 .1 
8.91 4.99 13.96 

0 . 4 2 8  181.1 - 3 4 . 3  
9.C5 5.00 14.05 

1.17 1.396 99.2 0.921 
TWO 18.533 203.9 11.2 

-8 .42  1.391 94.3 0.919 
ONE 18.533 2 0 3 . 9  71.2 

12.099 340.9 529.3 0.958 
53.6 

12.139 350.9 529.1 0.911 
53.5 

23.2391 -1.02 0.144 150.8 168.9 -52.8 0. 194 

23.301A 9.14 0.145 150.7 174.9 -53.6 0.195 

43880.P 41750.0 0.381 190.8 -9.6 -1.25 1.391 89.5 0.919 12.158 1.0 169.1 0.9830 23.3321 1.95 0.145 150.1 170.5 -53.4 0.194 
8 - 0 3  4.99 13.02 ONE 18.533 203.9 71.2 53.2 

43890.0 41740.0 0.396 185.2 -4 .9  4 - 6 9  1.391 8 4 . b  0.920 12.154 11.3 169.1 0.9150 23.3331 1.37 0.145 150.9 170.1 -53.3 0.194 
8 . 3 4  5.00 13.33 ONE 18.533 203.9 71.2 53.2 

43900.C 41140.0 0 . 4 3 3  180.6 -2.0 -0.48 1.396 19.6 0.922 12.128 21.6 169.3 0.4510 23.305A 1.14 0.145 151.1 110.1 -53.1 0.195 
9.18 5.00 1 4 . 1 8  ONE 1 8 . 5 3 3  203.9 71.2 53.4 

43910.0 41740.0 0.489 118.1 -0.3 
10.48  5.01 15.49 

-0.38 1.395 14.6 0.924 
ONE 18.533 203.9 11.2 

12.082 32.0 169.6 0.9140 23.2501 
53.1 

1-01 0.143 151.5 110.1 -52.8 0. 195 

53920.0 47140.0 0.558 111.5 0 . 2  -0.33 1.193 69.6 0.928 12.017 42.6 110.0 0.8630 23.1721 0.93 0.142 152.0 110.2 -52.3 0.196 
12.16 5.03 11.19 ONE 18.533 203.9 11.2  54.2 

43930.0 41740.0 0.636 178.6 -0.0 
14.13 5.04 19.17 

-0.29 t.392 64.4 0.933 
ONE 18.533 203.9 71.2 

11.938 53.1 110.5 0.1990 23.0711 
54.9 

0.86 0.140 152.1 170.4 -51.1 0. 198 

ARRIVAL DATE - 2441840.0 
43830.0 47840.0 0.603 206.8  -10.1 0 . 4 3  1.392 113.5 0.929 11.598 311.2 531.2 0.826 22.3711 0.40 0.131 150.1 170.6 -50.3 0.191 

13.28 4-95 l R . 2 4  T U 0  20.046 202.5 10.1 51.4 

43840.0 41840.0 0.535 208.2 -10.1 0.55 1.393 108.8 0.925 11.685 320.8 530.1 0.880 22.4911 0.25 0.133 149.6 110.3 -51.0 0.190 
11.58 4.94  16-52 TWO 20.046 202.5 70.1 56.1 

~ 3 n m . o  4 m n . o  c.414 20n.1 -9.1 o.ni 1.395 i n 4 . i  0.921 1 1 . m  310.6 530.3 0.924 zz.5921 -0.04 0.115 149.3 169.9 -51.5 o. im 
10.11 6-94 15.05 TWO 20.04h 202.5 10.1 56.1 

43860.0 41840.0 0.425 206.6 -5.3 1.64 1.396 99.4 0.919 11.814 340.5 530.1 0.951 22.611A -0.90 0.136 149.2 16903 -51.9 0.189 
8-99 4.93 13.92 TWO 20.046 202.5 70.1 55.6 

43810.0 41840.0 0.638 155.2 -65.6 -24.50 1.196 94.5 0.918 11.851 350.5 529.9 0.911 22.725A 25.22 0.137 149.0 184.2 -52.3 0.197 
14.18 5.03 19.20 ONE 20.046 202.5 10.1 56.9 

43880.0 41840.0 0.381 191.1 -10.6 -1.46 1.396 89.1 0.911 11.868 0.6 169.8 0.9830 22.7531 2.16 0.138 149.1 110.9 -52.6 0.189 
8 - 0 2  4.93 12.95 ONE 20.046 202.5 70.1 55.2 

43890.0 47840.0 0.194 185.1 -5 .4  -0.76 1.396 8 4 . 8  0.918 11.865 10.8 169.8 0.9750 22.1551 1 - 4 5  0.138 149.2 170.5 -52.5 O o 1 1 9  
8-30 4.93 13.23 ONE 20.046 207.5 70.1 55.2 

439@Or0 47840.0  0 . 4 3 0  181.2 -2.3 
9.11 4.94 14.06 

-0.53 1.395 79.9 0.920 
ONE 20.046 202.5 70.1 

11.842 
55.4 

21.2 170.0 0.9530 22.7311 1-16 0.131 149.4 170.4 -52.3 0.190 

43910.0 4184P.O 0.486 178.6 -0.6 -0.41 1.394 14.9 0.922 11.800 31.6 170.3 0.9160 22.684A 1.03 0.136 149.8 170.4 -51.9 0.190 
10.39 4.95 15.34 ONE 20.046 202.5 70.1 55.8 

43920.0  41840.0 0.554 178.0 -0.0 -0.35 1.393 69.8 0.926 11.141 42.1 170.6 0.8650 22-617A 0.94 0.135 150.3 110.5 -51.4 0.191 
12.05 4.96 11.02 ONE 20.046 202.5 70.1 56.3 

43930.0 41840.0 0.631 119.0 -0.2 
14.00 4.98 18.98 

-0.31 1.391 64.1 0.931 
ONE 20.046 202.5 10.1 

11.669 
56.9 

52.6 111.1 0.8030 22.535A 0.87 0.133 151.0 170.7 -50.8 0.193 

A R R I V P L  DATE - 2441940.0 
43830.0 47940.0 0.6C6 201.2 -10.2 0.44 1.391 113.1 0.928 11.315 310.7 531.8 0.823 21e926A 0.39 0.123 148.3 170.9 -49.3 0.107 

1 3 . 3 6  6.90 18.27 i u a  20.003 201.2 69.1 59.5 

4384C.O 41940.0 0.531 208.7 -10.3 0.56 1.393 109.0 0.923 11.455 320.3 531.4 0.878 22.0321 0.24 0.126 147.9 170.6 -50.1 0.186 
11.64 4.89 16.53 Tho 20.003 201.2 69.1 58.8 

43850.0 47940.0 0.416 208.6 -9 .3 0.81 1.394 104.3 0.920 11.522 330.1 531.0 0.922 22.1211 -0.04 0.128 147.6 170.3 -50.6 0.185 
10.16 4-89 15.05 TU0 20.003 201.2 69.1 58.1 

43860.0 41940.0 0.426 207.1 -5.8 1.55 1.395 99.6 0.917 11.513 340.0 530.7 0.956 22.19lA -0.80 0.129 147.4 169.6 -51.0 0.184 
9.02 4.88 13.90 THO 20.003 201.2 69.1 57.7 
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1978 
EARlH-URANUS 

"bEPAR1 AJRlVE SPEED R A OECL I 1 V 1 PS1 I ECCtN 5111 T H F l l  THE12 PERlH APHEL I 2 V 2 PSI 2 Y A OECL W E E 0  
O V L  O V Z  O V l  LEG C f l l S l  R A S  OECLS LAMOA 

4 
43880.0 47640.0 r.381 191.5 -11.8 -1.72 1.396 89.9 0.915 11.623 0.1 170.5 0.9830 22.2641 2-61 0.131 147.3 171.4 -51.7 0.104 

R.02 4.88 lZ.f l9 ONE 20.003 201.2 69 .1  57.2 

43190.0 47940.0 0.392 186.3 -6.0 -0 .85  1.395 85.0 0.916 11.621 10.4 170.5 0.9760 22.26611 1.52 0.131 147.4 170.9 -51.6 0.184 
8 .26  4 - 8 8  13.14 ONE 20.003 201.2 69 .1  57.3 

43WO.@ 47940.0 0 . 4 2 8  181.7 -2.8 ( -0 .58  1.395 80.1 0.918 11.600 20.7 170.7 0.9540 22.2461 1.22 0.130 147.6 170.8 -51.4 0.185 
9.05 4.49 13-94 ONE 20.003 201.2 69 .1  57.4 

43910.0 47940.0 0 . 4 8 2  119.1 -1.0 -0 .45 1.394 75.1 0.921 11.562 31.1 170.9 0.9180 22,2051 1.06 0.129 148.0 170.8 -51.1 0.1M 
10.31 4.90 15-20 0 N t  20.003 201.2 69.1 57.8 

43920.0 47940.0 0.550 178.4 -0.3 -0.37 1.392 70.1 0.925 11.508 41.5 171.3 0.8680 22.147b 0.96 0.128 148.5 170.8 -50.6 0.187 
11.94 4.91 16.85 ONE 20.003 201.2 69 .1  513.3 

43930.P 47940.0 0.626 179.4 -0 .4 -0.33 1.390 65.0 0.930 11.441 52.0 171.7 0.8060 22.07611 0.88 0 .126  149.2 171-0  -$Om0 0.100 
13.117 4.93 18.80 ONE 20.003 20 i . z  69.1 58.9 

ARRIVAL DATE 8 2448040.0 

43830.0 48040.0 0.610 207.6 -10 .4  0 . 4 5  1.391 113.9 0.927 11.184 310.1 532.4 0.820 21.5491 0.38 0.117 146.4 1Tl.Z -48.4 0.183 
1 3 . 4 5  4 . 8 6  18.31 THO 18.536 2OG.O 68.0 61.6 

4384n.o 44040.0 0.540 209.2 -10.5 n.57 1.392 109.2 0.922 11.259 319.8 532.0 0.875 2 1 . 6 4 ~ ~  0.23 0.119 146.0 170.9 -49.2 0.182 
' 1 1 . 7 1  4.85 16.56 TWO 18.536 200.0 6 8 . 0  60.8 

43850.0 48040.0 0.478 209.2 -9.5 n.81 1.394 104.5 0.919 11.321 329.6 531.7 0.920 21.7211 -0.03 0.121 145.7 170.b -59.8 0.111 
10.22 4.84 15.06 Two 18.536 20t .0  68.0 60.2 

43860.6 48040.0 0 . 4 2 8  207.6 -6.3 1.47 1 . 3 9 4  99.8 0.916 11.368 339.5 531.4 0.954 21.7821 -0.73 0.123 145.5 170.0 -50.2 0.180 
9.05 4 - 0 3  13.89 Tho 18.536 200.0 68.0 59.7 

43870.0 48040.0 0.444 214.8 21.7 10.12 1.395 95.0 0.914 11.400 349.5 531.2 0.976 21.82'11 -9.41 0.124 125.4 1b4.9 -49.5 0.111 
9.43 5 - 8 4  14.27 Tho 18.536 200.0 68.0 59.6 

43880.0 4804C.9 0.381 191.8 -13.2 -2.04 1.395 90.2 0.914 11.416 359.7 531.2 0.983 21.848A 2.73 0.124 145.4 171.9 -50.9 0.100 
8.02 4 . 8 3  12.85 ONE 18.536 zno.0 68.0 59.3 

4389P.O 48010.0 0.390 186.9 -6.7 -0.94 1.395 85.3 0.914 11.414 9.9 171.2 0 .4770  21.B50A 1.61 0.124 145.5 171.2 -50.1 0.100 
8.23 4.83 13.06 ONE 18.536 200.0 68 .0  59.3 

43900.0 41040.0 0.425 182.3 -3 .2  -0.63 1.394 80.4 0.916 11.395 20.2 171.3 0.9560 21.1331 1.26 0.124 145.7 171.1 -50.6 0.101 
R.99 4.84 13.82 ONE 18.536 200.0 68.0 59.5 

43910.0 48040.0 0.478 179.6 -1.3 -0.48 1.393 75.4 0.919 11.360 '40.6 171.5 0.9200 21 .7991  1.08 0.123 146.0 171.1 -50.2 0.111 
10.22 4 .85  15.06 ONE 18.536 20P.O 6 E . O  59.8 

43920.0 48040.0 0.545 178.8 -0.5 -0.40 1.392 70.4 0.923 11.310 41.0 171.9 0.8720 21.7491 0.97 0.121 146.6 171.1 -49.0 0.10S 
11.83 4.86  16.69 ONE 18.536 200.0 68.0 60 .3  

43930.0 48040.0 0 .621  179.8 -0.7 -0.35 1.390 65.3 0.928 11.248 51.5 172.3 0.8100 21.6161. 0.89 0.119 147.2 171.3 -49.2 0.11* 
13.74 4.88 18.62 ONE 18.536 200.0 6 8 . 0  60.9 

ARRIVAL DATE .: 2448140.0 

43830.0 4R140.0 0.613 208.1 -10.5 0.46 1.390 114.2  0.926 11.022 309.6 533.0 0.816 2I.ZZtlA 0.37 0.111 144.3 171.5 -47.5 0.179 
13.54 4.82  18.36 1WO 19.006 199.0 66.9 63.6 

43840.0 4fl140.0 0 . 5 4 4  209.7 -10.6 0.58 1.392 109.5 0.921 11.091 319.3 532.6 0.872 21.310A 0.22 0.113 143.9 171.2 -48.3 0.178 
11.79 4.81  16.60 ThL1 19.006 199.0 66.9 62.9 

43850.0 4'1140.0 0.481 209.8 -9.8 0.80  1.393 104.8 0.918 11.149 329.1 532.3 0.918 21.380A -0.03 0.115 143.6 170.9 -48.9 0.177 
10.28 4.80 15.08 THO 19.C06 199.0 66.9 62.3 

43860.0 48140.0 0.429 208.2  -6.8 1.40 1 . 3 9 4  100.0 0.915 11.194 339.0 532.0 0.953 21.434A -0.66 0.117 143.5 170.3 -49.3 0.177 
9.09 4.79 13.88 TWO 19.006 199.0 66.9 61.8 

43870.0 44140.0 0.414 210.4 10.9 6.37 1.395 95.2 0.913 11.224 349.0 531.9 0.975 21.473A -5.65 0.118 143.4 167.3 -49.1 0.177 
8.75 4.79 1 3 . 5 4  THO 19.006 199.0 66.9 61.5 

43880.0 48140.0 0.381 192.0 -15.0 -2.47 1.395 9C.4 0.913 11.238 359.2 531.8 0 - 9 8 3  21.493A 3.16 0.111 143.4 172.5 -50.0 0.17b 
8.03 4.79 12.82 ONE 19.006 199.0 66.9 61.3 

43890.0 48140.0 0.389 187.6 -7.4 -1.05 1.394 85.5 0.913 11.237 9.4 171.8 0.9770 21.49611 1.71 0.118 143.5 171.6 -49.9 0.177 
8.19 4.79 12.98 ONE 19.006 199.0 66.9 61.3 

53900.0 48140.0 0.422 182.9 -3.7 -0.68 1.394 8C.b 0.915 11.220 19.7 171.9 0.9570 21.48211 1.31 0.118 143.7 171.4 -49.7 0.177 
n.92 4.79, 13.72 ONE 1 9 . ~ 0 6  199.0 66.9 61.5 

43910.0 48140.0 0.474 180.1 -1.7 -0.52 1.392 75.7 0.918 11.187 30.0 172.1 0.9230 21.452A 1.11 0.117 144.0 171.4 -49.4 0.178 
10.13 4.80 14.93 ONE 19.006 199.0 66.9 61.8 

43920.0 4H140.0 6.540 179.3 -0.6 - 0 . 4 3  1.391 70.7 0.921 11.142 40.4 172.4 0.8750 21.4091 0.99 0.115 144.5 171.4 -48.9 0.179 
11.72 4.82 16.53 ONE 19.006 199.0 66.9 62.3 

43930.C@140.0 0.616 180.2 -0.9 -0.37 1.389 65.6 0.927 11.084 50.9 172.8 0.8140 21.3541 0.90 0.113 145.2 171.5 -48.4 0.181 
13.60 4.84 18.44  ONE 19.006 199.0 66.9 62.8 

ARRIVAL OAT€ 9 2448240.0 

43830.C 48240.0 0.617 208.5 -10.7 
13.64 4.79 18.43 

0.47 1.390 114.4 0.925 10.883 309.0 533.6 0.812 20.954A 0.36 0.105 142.2 171.8 -46.7 0 .171  
Tho 20.381 198.0 65.9 65.7 

43H49.C 4 4 2 4 0 . 0  0.547 210.2 -10.8 (1.58 1.391 109.7 0 .921  10.948 318.7 533.2 0.869 21.02711 0.22 0.107 141.8 171.5 -47.4 0.17S 
1i .m 4.77 16.65 T W O  20.381 198.0 65.9 64.9 



1918 
EARTH-URANUS 

OEP4RT A R R I V E  SPEEO R A OECL 
OV1 O V Z  OVT 

43850.0 58240.0 0.484 210.4 -10.0 
10.35 4.16 15.11 

43860.0 48240.0 0.431 208.9 -7.3 
9.14 4-75  13.89 

43810.0 48240.0 0.406 209.0 5 .1  
8.56 4.15 13.31 

43880.0 48240.0  0.3R3 192.1 -17.3 
8 .C l  4.75 12.82 

43890.0 40240.0 0.387 188.2 -8 .1  
8.16 4.75 12.91 

1 1  v 1  P S I 1  
LEG C O I S T  R1S 

0.80 1.393 105.0 
TU0 20.381 198.0 

1.35 1.394 10C.3 
1UO 20.381 198.0 

4.75 1.394 95.5 
110 20.381 198.0 

-3.05 1.394 9 t . l  
ONE 20.381 196.0 

-1.17 1.394 85.8 
ONE 20.381 l9e.O 

ECCEN 
OECLS 

0.911 
65.9 

0.914 
65.9 

0.912 
65 .9  

0 .911  
65.9 

0.912 
65.9 

SMA THETl THE12 PERIH APHEL 
LAMOA 

11.002 328.1 532.9 0.916 21.088A 
64.3 

11.044 338.5 532.6 0.951 21.131A 
63.8 

11.013 348.5 532.5 0.974 21.172A 
63.5 

11.087 358.6 532.4  0.983 21a190A 
63.4 

11.086 8.8  172.4 0.9780 21.1941 
h3.3 

I 2 V 2 PSI 2 R A OECL SPEEO 

-0.03 0.110 141.5 111.1 -48.0 0.114 

-0.61 0.111 141.3 110.7 -58.4 0.173 

-4.04 0.112 141.2 160.1 -48.4 0.113 

3.73 0.113 141.2 173.1 -59.2 0.173 

1.82 0.113 141.3 172.0 -49.1 0.173 

43900.0 48240.0 0.419 183.6 -4.2 -0.74 1.393 80.9 0.913 11.070 19.1 172.5 0.9590 21.1821 1.36 0.112 141.5 111.7 -48.9 0.174 
8 .86  4 - 7 6  13.62 ONE 20.381 198.0 65.9 63.5 

43910.E 4R240.0 0.471 180.7 -2.0 -0.55 1.392 15.9 0.916 11.041 29.4 J12.7 0.9250 21.156A 1.14 0.111 141.9 171 .1  -48.6 0.175 
10.04 4 .71  14.80 ONE 20.361 198.0 65.9 63.8 

43920.0 48240.0  n.536 i79 .n  -1.1 - ~ . 4 5  1.391 70.9 0.920 10.998 39.8 113.0 o.ei8o 2 1 . 1 1 8 ~  1.01 0.109 142.4 i 7 i . i  -48.1 0.116 
11.60 4.18 16-38 ONE 20.381 19R.0 65.9 64.2 

43930.0 48240.0 0.610 180.6 -1 .2  
13.47 4.80  18.27 

-0.39 1.369 65.9 0.925 
ONE 20.381 196.0 65 .9  

10.945 
64.8 

50.2 173.3 0.8180 21.07lA 0.91 0.107 143.0 1 n . e  -47.6 0.171 

ARRIVAL DATE - 2448340.0 

43830.0 48340.0 0.621 209.0 -10 .8  0.48 1.389 114.7 0.925 10.165 308.4 534.1 0.809 20.121A 0.36 0.099 139.9 112.0 -45.8 0.174 
13.15 4.16 18.51 Tho 19.609 191.1 64.8 67 .1  

43840.0 48340.0 0.551 210.7 -11.0 0.59 1.391 110.0 0.920 10.825 318.1 533.8 0.866 20.185A 0 .21  0.102 139.5 111.7 -46.5 0.172 
11 .91  4-74  1 6 - 1 1  TU0 19.609 197.1 64.8 66.9 

43850.0 48340.0 0 . 4 8 7  211.0 -10.2 0.80 1.392 105.3 0.916 10.816 328.0 533.5 0.913 20.84OA -0 .03 0.104 139.3 171.4 -41.1 0.171 
10.42 4.73 15.15 TWO 19.609 197.1 64.8 66.3 

43860.0 48340.0 0.434 209.6 -1 .7  1 - 3 0  1.393 100.5 0.913 10.916 331.9 533.2 0.950 20.883A -0.57 0.106 139.1 170.9 -41.5 0.111 
9 .19  4 - 7 2  13.91 TWO 19.609 191.1 64.8  65.8 

43810.c 40340.0 0 . 4 0 3  208.7 2.5 3.85 1.394 95.7 0.911 10.943 341.9 533.1 0.913 20.914A -3 .14  0.107 139.0 169.3 -41.6 0.170 
8.50  4.72 13.21 TWO 19.609 197.1 64.8 65 .5  

43880.0 48340.0 0.386 191.7 -20 .5  -3.89 1.394 90.9 0 .910  10.951 358.1 533.0 0.983 20.931A 4-57  0.107 139.0 113.9 -48.4 0.110 
8.13 4.12 12.85 ONE 19.609 197.1 64.8 65 .4  

4389P.0 41340.0 0.3R6 168.9 -9.0 -1 .31  1.394 86.1 0 .911  10.951 8.3 173.0 0.9790 20.9351 1.95 0.107 139.1 112.3 -48.3 0.170 
8.13 4.72  12.85 ONE 19.609 191.1 64.8 65.3 

43900.0 48340.0 0.416 184.3 - 4 . 1  -0 .80 1.393 81.2 0.912 10.943 18.5 173.1 0.9600 20.9251 1-52  0.107 139.3 172.0 -48.1 0.171 
8.80  4.12 13.52 ONE 19.609 197.1 64.8 65.5 

4391n.O 40340.0 0 .461  181.3 -2 .4  -0 .59  1.392 7h.2 0.915 10.915 28.9 173.3 0.9210 20.903A 1.17 0.106 139.6 111.9 -47.8 0.171 
E 9.95 4 . 7 3  14.68 ONE 19.609 197.1 64.8 65.8 

43920.0 48340.0 0.531 180.4 -1.5 -0.48 1.390 71.3 0.919 10.876 39.2 173.5 0.8810 20.870A 1.03 0.101 140.1 172.0 -4703 0.173 
11.49 4.15 16.23 ONE 19.609 191.1 64.8 66.2 

43930.0 48340.0 0.605 161.1 -1.4 - 0 . 4 2  1.389 66.2 0.924 10.826 49.6 173.8 0.8230 20.8294 0.93 0.102 140.1 112.0 -46.8 0.174 
13.33 4 - 7 6  113.10 ONE 19.609 197.1 64.8 66.7 

ARRIVAL O A T t  2448440.0 . 
43830.0 48440.C 0.626 209.5 -11.P 0.49 1.389 115.0 0.925 10.663 307.8 534.6 0.805 20.121A 0.35 0.094 137.4 172.2 -45.0 0.171 

13.86 4.13 lR.59 TWO 18.458 196.3 6 3 . 1  69.1 

43840.0 41440.0 0.555 211.3 -11.2 0.60 1.391 110.3 0.920 10.720 311.5 534.3 0.863 20.578A 0.21 0 .091  137.1 172.0 -45.7 0.170 
12.01 4.12 16.78 TU0 18.458 196.3 63 .1  68.9 

43850.0 48440.0 0.490 211.6 -10.5 0.80 1.392 105.6 0.915 10.769 327.4 534.0 0.911 20.627A -0.03 0.099 136.9 171.7 -46.3 0.169 
10.50 4.70 15.20 TU0 18.458 196.3 63 .1  6R.3 

43860.0 48440.0 0.436 210.3 -8.1 1.26 1.393 100.8 0.912 10.807 331.3 533.8 0.948 20-666A -0.53 0.101 136.7 171.2 -46.7 0.168 
9.24 4.69 13.94 TWO 18.458 196.3 63.7 61.8 

43870.0 48440.0 0.402 208.8 0.4 3.28 1.393 96.0 0.910 10.833 341.4 533.6 0.972 20.6931 -2.58 0.102 136.6 169.9 -46.8 0.168 
8.48 4.69 13.11 T U 0  18.458 196.3 b3.7 67.5 

? 43880.0 48440.0’ 0.393 190.1 -25.1 -5.20 1.393 91.2 0.909 10.846 351.5 533.6 0.983 20.109C 5.88 0.102 136.6 175.0 -47.6 0.168 

4 3 8 9 0 . 0 1 8 4 4 0 . 0  0.385 189.6 -9.9 -1 .47 1.393 86.3 0.910 10.846 1.1 173.6 0.9790 20.713A 2.11 0.102 136.1 172.7 -47.4 0.167 

-? 8 . 2 8  4.69 12.91 ONE 18.458 196.3 6 3 . 1  61.4 z 
6.10 4.69 12.79 ONE 11.458 196.3 6 3 . 1  61.3 

43900.0 48440.0 0.414 185.0 -5.3 -0.87 1.392 81.5 0.911 10.833 11.9 173.6 0.9620 20.1051 1.48 0.102 136.9 112.3 -47.3 0.168 
8.14 4.69 13.43  ONE 18.458 196.3 63.7 61.4 

43910.0 4844C.0 0.463 182.0 -2.9 -0.63 1.391 76.5 0.914 10.808 28.2 173.8 0.9300 20.686A 1.21 0.101 137.2 172.2 -47.0 0.169 
9.66 5-10  14.56 ONE 18.458 196.3 63 .1  67.7 

43920.0 48440.0 0.526 180.9 -1.8 -0.51 1.390 71.6 0.918 10.711 38.6 175.0 0.8810 20.6574 1.05 0.099 137.1 172.2 -46.5 0.170 
11.37 4.72 16.09 ONE 11.458 196.3 63.1 68.1 

43930.0 58440.0 0.600 181.6 -1.7 -0.44 1.388 66.6 0.923 10.124 49.0 174.3 0.8210 20.62lA 0.94 0.091 138.2 172.3 -46.0 0.172 
13.20 4.73 17.93 ONE 18.458 196.3 63 .1  68.7 



1978 
FARTH-URANUS 

OEPART AUWIVE S P f C O  R A OECL 
O V I  O V Z  ovr 

c 
43830.0 49540.0  0.631 210.0 -11.2 

43840.0 4454c.o r .559 211.9 -11 .4  

4385c.o 4 8 5 4 0 . 0  0 .495 212.3 -10.8 

13.98 4-71. 18.69 

12.17 4.69 16.86 

10.51 4.68 15.26 

43860.0 48540.0 C.439 211.0 -8 .5  
9-30 4.67 13.97 

43870.C 48540.0 0.402 209.1 -1.3 
8.48 4.66 13.15 

438110.0 48540.0  0.409 187.9 -32 .6  
8.63 4.67 13.31 

0.3114 190.2 -10.9 
8.08 4.66 12.15 

43900.0 48540.C 0 . 4 1 1  185.7 -5 .9  
8 .68  4.67 13.35 

43910.0 44540.0 0.459 182.6 -3.3 
9.77 4.68 14.45 

43920.0 48540.0  0.522 181.5 -2.1 
11.26 4.69 15.95 

43930.0 48540.0 0.594 182.1 -2.0 
13.06 4.11 1 7 . 7 1  

4 3 ~ 3 0 . 0  48740.0 0 . ~ 4 1  211.0 -11.5 
14.24 4.67 18.91 

43840.0 48740.0  0.568 z i 3 . r  - 1 1 . 8  
12.39 4.66 17.05 

43850.0 48740.0 0 .5Fl  213.7 -11 .3  
10.77 4 - 6 4  15.41 

43860.0 45740.0 C . 4 4 5  212.6  -9 .3  
9 . 4 4  4.63 1 4 . m  

43870.0 48140.0 0.404 210.3 -3.7 
8.53 4.62 13.15 

43890.0 48140.0 0.382 191.5 -13.4 
8.05 4.62  12.67 

I 1 V I P S I  I E C C E N  SHA T H E 1 1  THE12 P E R l H  APHEL I 2 V 2 P S I  2 R A OECC SPEED 
LEG C O l S T  R A S  OECLS LAMOA 

ARRIVAL OAT€ * 2448540.0 

0.50 1 . 3 8 0  115.3 0.924 10.576 307.1 535.1 0.800 20.3524 0.34 0.090 134.8 172.5 -44.1 0.169 
TWO 19.582 195.5 62 .6  71.7 

0.60 1.390 110.6 0.919 10.631 316.9 534.8 0.859 20.4024 0.20 0.092 134.5 172.2 -44.9 0.168 
Tho 13.582 195.5 62.6 70.9 

0.80 1.392 105.8 0.915 
IUO 19.582 195.5 62.6 

10.677 326.8 534.5 0.908 
70.3 

20.4464 -0.03 0.095 134.3 171.9 -45.4 0.167 

1.23 1.393 101.1 0.912 10.713 336.7 534.3 0.946 20.48OA -0.49 0.096 136.2 171.5 -45.9 0.166 
TWO 19.582 195.5 62.6 69.8 

2 . 8 8  1.393 96.3 0.910 
THO 19.582 195.5 62.6 

10.738 346.8 534.2 0.971 
69.5 

20.5051, -2.18 0.097 134.2 170.4 -46.1 0.165 

-7.57 1.393 91.5 0.909 10.751 356.9 534.1  0.983 20.52OA 8.23 0.098 134.2 176.1 -46.9 0.166 
ONE 19.582 195.5 62.6 69.4 

-1.65 1.393 86.6 0.909 
O N E  19.582 195.5 62.6 

10.752 
69.3 

7.1 174.1  0.9800 20.5234 2.29 0.098 134.3 173.0 -46.6 0.165 

-(1.94 1.392 81.7 0.910 10.740 17.3 174.2  0.9630 20.517A 1.55 0.097 134.4 172.6 -46.5 0.165 
ONE 19.582 195.5 6 2 . 6  69.4 

-0.68 1.391 76.8 0.913 10.116 27.6 174.3 0.9320 20.500A 1.24 0.096 134.7 172.5 -46.2 0.1bb 
ONE 14.582 195.5 6 2 . 6  69.6 

-0.54 1.390 71.9 0.917 10.682 38.0 174.5 0.8880 20.4761 1-01 0.095 135.1 112.4 -45.8 0.168 
ONE 19.582 195.5 62.6 70.0 

-0.46 1.3A8 66.9 0 . 9 2 P  10.63R 48.3 174.8 0.8310 20.4451 0.95 0.093 135.7 172.5 -45.3 0.169 
O N E  19.582 195.5 62 .6  70.6 

ARRIVAL OATE = 2448740.0 

0.52 1.388 115.9 0.924 10.440 305.8 536.1 0.792 20.0886 0.33 0.082 129.2 172.9 -42.6 0.166 
ThO 19.167 194.1 60.4 75.5 

0.62 1.390 111.2 0.919 
Tho 19.167 1 9 4 . 1  60.4 

10.490 315.6 535.8 0.852 
7 4 . 8  

20.1276 0.19 0.084 129.0 1 7 2 0 6  -43 .3  0.164 

0 . R O  1.391 106.4 0.914 10.532 325.5 535.5 0.902 20.161A -0.03 0.086 1 2 8 0 9  172.3 -43.9 0.163 
Tho 19.167 194.1 60.4 74.2 

1.17 1.392 101.7 0.911 10.565 335.5 535.3 0.942 20.1881 -0.44 0.088 128.8 172.0 -44.3 0.162 
TWO 19.167 194.1 60.4 73 .7  

2.37 1.393 96.9 0.909 10.588 345.5 535.2 0.969 20.208A -1.67 0.089 128.8 171.1 -44.6 0.161 
TWO 19.167 194.1 60.4 73.3 

-2.14 1.392 87.2 0.907 10.603 5.8 175.1 0.9810 20.224A 2.76 0.090 128.9 173.7 -45.2 0.161 
0 N t  19.167 194.1 60.4 73.1 

43900.0 48740.0 0.406 187.3 -1.3 -1.12 1.392 82.4 0 .909  10.593 16.1 175.2 0.9660 20.220A 1.71 0.090 129.1 173.1 -45.0 0.161 
8.57 4.62 13.19 O N E  19.167 194.1 60.4 73.2 

43910.0 48740.0 0.451 1R4.0 - 4 . 3  -0.17 1.391 77.5 0.911 10.573 26.3 175.3 0.9370 20.208A 1.32 0.089 129.3 172.9 -44.7 0.162 
9.59 4.63 14.23 O N E  19.167 194.1 60.4 73.4 

43920.0 411740.0 0.512 182.7 -2.9 -0.60 1.389 72.5 0.915 10.542 36.6 175.4 0.8950 20.1906 1.12 0.087 129.6 172.9 -44.4 0.164 
11.03 4.65 15.68 ONE 19.167 194.1 60.4 73.8 

43930.n 48740.0 0.583 183.1 - 2 . 6  -0.51 1.387 6 7 . 6  0.920 10.503 46.9 175.7 0.8400 20.166A 0.98 0.085 130.1 172.9 -43.9 0.165 
12.78 4.66 17.45 ONE 19.167 194.1 60.4 7 4 . 2  

ARRIVAL OLTE I: 2448940.0 

43840.0 48940.0 0 . 5 7 8  214 .2  -12.2 0.63 1.390 111.9 0.919 10.389 314.3 536.7 0.844 19.934A 0.18 0.077 122.9 173.0 -41.9 0.162 
12.64 4.63  17.26 TWO 20.127 192.9 58.3 7 8 . 4  

43150.0 40940.0 C.5.10 215.0 -11.8 0.79 1.391 107.1 0.91* 10.428 324.2 536.4 0.896 19.9601 -0.02 0.080 122.9 172.7 -42.5 0.160 
10.97 4.61 15.58 TWO 20.127 192.9 58.3 77.9  

43860.0 48940.0 0.451 2 1 4 . 7  -10.1 1.13 1.392 102.3 0.910 10.459 334.2 536.3 0.937 19.9811 -0.40 0.082 123.0 172.4 -42.9 0.159 
Y.5Y 4-60  14.1'J THO 20.127 192.9 54.3 7 7 . 4  

43870.0 48940.0  0 .408 211.8 -5.5 2.05 1.392 97.5 0.908 10.481 344.2 536.1 0.966 19.9976 -1.36 Os083 123.0 171.7 -43.1 0.158 
8.61 4.59 13.20 T Y O  20.127 192.9 58.3 77.1 

43880.0 48940.0 0.475 221.8 30.8 13.80 1.392 92.7 0.907 10.494 354.3 536.1 0.981 20.007A -13.15 0.083 123.1 165.0 -42.0 0.LbO 
10.15 4.61 14.76 TWO 20.127 192.9 58.3 77.1 

43890.0 48940.0 0.382 192.6 -16.8 -2.88 1.392 87.9 0.906 10.496 4.5 176.0 0.9820 2O.OllA 3.49 0.084 123.2 174.5 -43.8 0.158 
8-06 4.59 12.65 ONE 20.127 192.9 58.3 76.8 

43900.0 48940.0 0.401 188.9 -8.8 -1.33 1.391 83.0 0.908 10.489 14.7 176.1 0.9690 20.008A 1.90 0.083 123.3 173.6 -43.6 0.158 
8.46 4.59 13.05 ONE 20.127 192.9 58.3 16.9 

43910.0 48940.0 0.444 185.5 -5.3 -0.88 1.390 78.1 0.910 10.471 25.0 116.2 0.9420 2O.OOOA 1.42 0.082 123.4 173.3 -43.4 0.159 
9.42 4-69 14.02 O N E  20.121 192.9 58.3 77.1 

43920.0 48940.0 0.503 184.0 -3.7 -0.67 1-389 73.2 0.914 10.444 35.2 176.3 0.9010 19.9874 1.17 O e 0 8 1  123.7 173.3 -43.0 0.160 
10.80 4.61 15.41 ONE 20.127 192.9 58.3 77.4 



1978 
EARTH-URANUS 

DEPART ARRIVE SPEED R A OECL I 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERIH APHEL I 2 V 2 P S I  2 R A OECL SCCEO 
O V 1  OVZ OVT LEG C O l S T  R A S  O C C L S  LAMOA 

43930.0 48940.0 0.572 184.7 -3.2 -0.56 1.387 68.3 0.919 10.409 45.5 176.5 0.8480 19.969A 1.02 0.079 124.0 173.2 -42.6 0.IbZ 
12.51 4.63  17.14 ONE 20.121 192.9 58.3 77.8 

43940.0 48940.0 0.649 185.9 -3.6 -0 .49 1.385 6 3 . 3  0.924 10.367 55.7 176.7 0.7840 19.949A 0.90 0.076 124.4 173.3 -42.1 0.164 
14.46  4.65 19-12 ONE 20.127 192.9 58.3 78.3 

ARRIVAL DATE = 2449140.0 

43840.0 4 9 1 4 0 + 0  0.588 215.4 -12.6 0.64 1.389 112.5 0.919 10.321 312.8 537.5 0.835 19.806A 0.18 0.072 116.2 173.3 -40.7 0.160 
12.90 4.61 17.51 T U 0  18.811 191.9 56 .1  82.0 

43850.0 49140.0 0.519 216.5 -12.3 0.79 1.391 107.8 0.914 10.157 322.8 537.3 C.889 1 9 ~ 8 2 5 A  -0.02 0.074 116.5 173.0 -41.2 0.158 
11.19 4.59 15.78 TnO 1R.RI I  191.9 56.1 81.4 

43860.0 49140.0 0 -459  215.R -10.8 1.09 1.391 103.0 0.910 10.386 332.8 537.1 0.932 19.8411 -0.36 0.076 116.6 172.7 -41.6 0.157 
9 -76  4.58  14.34 TWO 1R.811 191.9 56.1 80.9 

43870.0 49140.0 0.412 213.5 - 7 . 0  1.83 1.392 98.2 0.908 10.408 342.8 537.0 0.963 19.853A -1.15 O.CT7 116.8 112.2 -41.9 0.156 
8.71 4.57 13.28 TWO 18.811 191.9 56.1 80.6 

43800.Q 49140.0 0.4n5 214.1 10.4 
8 . 5 4  4.57 13.11 

6.45 1.392 93.4 0.906 
TkO 18.811 191.9 56.1 

10.420 352.9 536.9 0.980 
R0.4 

19.8611 -5.80 0.078 116.9 169.4 -41.6 0.156 

43890.0 49140.0 0.316 192.9 -21.9 -4.14 1.392 8R.5 0.906 10.423 3.1 176.9 0.9830 19.864A 4.75 0.078 111.0 115.6 -42.6 0.156 
8.13 4.57 12-70 ONE I8 .Rl1  191.9 56.1  R O . 3  

43900.0 49140.0 0.397 190.6 -10.6 -1.59 1.391 83.7 0.907 10.417 13.3 176.9 0 .9720  19.863A 2.16 0.018 117.1 174.1 -42.4 0.156 
8.37 5 - 5 7  1 2 . 9 4  ONE 18.811 191.9 56.1 80.4 

43910.0 49140.0 0.437 187.1 -6.5 -1.00 1.390 7R.8 0.909 10.4C2 23.6 177.0 0.9470 19.8571 1.53 0.077 117.2 173.7 -42.2 0.157 
9 . 2 5  4.58 13.83 ONE 18.811 191.9 56.1 8 0 . 5  

4392C.O 49140.0 0.493 185.4  -4.5 4 - 7 5  1.389 73.9 0.912 10.378 33.8 177.1 0.9080 19.8481 1.23 0.076 117.3 173.6 -41.9 0.158 
10.58 4.59 15.16 ONE 18.811 191.9 56 .1  80.8 

43930.0 49140.0 0.561 185.4 -3.9 -0.62 1.387 69.0 0.917 10.346 44.0 177.3 0.8570 19.836A 1.05 0.014 117.4 173.5 -41.5 0.160 
5 12.24 6 - 6 1  16.84 ONE 18.811 191.9 56 .1  81.2 

43940.0 49140.0 0.637 186.9 -4.1 
14.15  4.63 18.78 

43840.0 49340.0 0.599 216.7 -13.1 
13.18 4.60 17.78 

43850.0 49340.0. 0 .529 217 .9  -12.8 
11.43 4.58  16.01 

43860.0 49340.0 0.467 217.$ -11.6 
9.95 4.57 14.51 

43870.0 49340.0 0.418 215.3 -8.2 
8.83 4.56  13.39 

43880.0 49340.0 0.395 213.6 2.9 
8.33 4.55 12.88 

4389C.O 49340.0 0 . 4 C l  191.0 -31.2 
8.46 4.56 13.02 

$3900.0 49340.0 0.393 192.2 -12.7 
8.29 4.55 12.84 

43910.0 44340.0 0.430 188.8 -7 .8 
9.09 4.56 13.65 

-0.54 1.385 64.1 0.923 
ONE 18.811 191.9 56.1 

10.308 
81.6 

5 4 . 2  177.5 0.7940 19.821A 0.92 0.071 117.6 P73.b -41.1 0.1bZ 

ARRIVAL DATE * 2449340.0 

C.65 1.389 113.Z 0.920 10.277 311.3 538.2 0.826 19.729A 0.17 0.068 109.2 173.5 -39.6 0.159 
TWO 20.517 191.0 53.9 85.3 

0 . 7 9  1.390 108.4 0.914 
T k O  20.517 191.0 53.9 

1.06 1.391 103.6 0.91@ 
TWO 2C.517 191.0 53.9 

10.312 321.3 538.1 0.882 
84.7 

10.340 331.3 537.9 0.927 
84.3  

19.1424. 

19.75 3 b  

-0.C2 0.070 109.6 173.3 -40.1 0.157 

-0.33 0.072 110.0 173.0 -40.5 0.1S6 

1.67 1.392 98.8 0.907 10.360 341.4 537.8 0.959 19.7621 -0.99 0.073 110.2 172.5 -40.8 0.155 
TWO 20.517 191.0 53.9 84.0 

4.36 1.392 94.0 0.906 
TWO 20.517 191.0 53.9 

10.373 351.5 537.8 0.918 
83.8 

19.768A -3.72 0.074 110.4 170.9 -40.7 0.154 

-6.80 1.392 89.2 0.905 10.377 1.7 177.7 0.9830 19.770A 7.40 0.074 110.6 177.4 -41.7 0.155 
ONE 20.517 191.0 53.9 83.7 

-1 .94 1.391 84.3 0.906 10.372 11.9 177.7 0.9750 19.770C 2.49 0.074 110.6 174.5 -41.3 0.151 
ONE 20.517 191.0 53.9  83.7 

-1.15 1.390 79.5 0.908 
ON€ 20.517 191.0 53.9 

10.359 
83.8 

22.1 177.8 0.9510 19 -7661  1.66 0.073 110.6 174.0 -41.1 0 .151  

43920.0 4g340.0 0.484 186.8 -5.5 -0.84 1.389 74.6 0.912 10.337 32.3 177.9 0.9150 19.760A 1.30 0.072 110.6 173.9 -40.9 0.156 
10.35 4.57 14.93 ONE 20.517 191.0 53.9 84.1 

43930.0 49340.0 0.550 186.7 -4 .6 , -0.68 1.387 69.7 0.916 10.309 42.5 178.0 0.8660 19.1521 1.05 0.010 110.6 173.8 -40.5 0.159 
11.96 4.59 16.55 ONE 20.517 191.0 53.9 84.4 

43940.0 49340.0 0.625 188.0 -4.7 -0.58 1.385 64.8 0.922 10.274 52.7 178.2 0.8050 19.742A 0.95 0.068 110.5 173.8 -20.1 0.160 
13.84 4.61 18.45 ONE 20.517 191.0 53.9 84.8 

45 



1979 
EARTH-URANUS 

OEPARl ARRlVt SPEEO R A OECL I 1 V 1 PSI  1 ECCEN St4A THE11 THE12 PERlH 
O V l  OVZ OVT LCC COlST RAS OECLS LAHOA 

ARRIVPL OATF * 2445410.0 

44260.0 45410.0 ‘1.629 215.3 -13.7 0.13 1.641 92.6 1.650 -1.511 355.9 481.5 0.983 
1 3 . 9 3  19.95 33.89 ONE 18.620 322.9 77.1 9.6 

I 2 V 2 PSI  2 R A O W L  SPCEO APHEL 

NA 

NA 

0.69 0.876 174.4 159.4 -68.7 0.874 

0.72 0.880 174.4 159.4 -68.7 0.877 44270.0 45410.0 0.632 209.5 -11.7 
14.C2 20.04 34.06 

0.12 1.643 86.3 1.656 
ONE 18.620 322.9 77.1 

-1.497 
9.6 

5.9 121.4 0.9820 

ARRIVAL DAlE - 2445510.0 
0.643 220.3 -15.3 
14.29 17.64 31-93 

0.17 1.596 102.6 1.485 
ONF 1fl.024 319.3 78.0 

-1.948 339.0 486.2 0.944 
11.0 

0.63 0.787 174.1 159.6 -68.5 0.786 

0.67 0.791 174.0 159.4 -68.1 0.190 

0.70 0.794 174.0 159.4 -68.8 0.793 

0.72 0.797 174.0 159.3 -68.8 0.796 

0.74 00799 174.1 159.9 -68.7 0.798 

NA 

NA 

NA 

NA 

NA 

44250.0 45510.0 0.602 216.9 -14.2 Pa13 1.598 97.0 1.505 -1 .924 348.4 485.4 0.971 
13.26 17.74 31.00 ONE 18.024 319.3 78.C 10.8 

44260.0 45510.0 0.584 211.8 -12.5 0.11 1.599 91.1 1.517 -1.904 358.2 485.0 0.984 
12.80 17.RZ 30.62 ONE 18.024 319.3 78.0 10.7 

44270.0 45510.0 0.594 205.8 -10.4 0.10 1.600 15.0 1.518 -1.889 8.3 125.0 0.9790 
13.04 17.89 30.93 ONE 18.024 319.3 78.0 10.7 

44280.0 45510.0 0.633 200.3 - 8 . 3  0.09 1.600 78.6 1.509 -1.878 18.9 125.4 0.9550 
14.06 17.95 32.01 UNE 18.C24 319.3 73.0 10.8 

ARRIVAL DATE = 2445610.0 

44240.0 45610.0 0.598 217.9 -14.5 0.14 1.563 101.1 1.390 -2.439 3 4 0 . 9  489.3 0.952 
13.16 15.90 29.06 ONE 19.479 315.2 78.9 12.1 

44250.0 45610.0 0.562 214.0 - 1 3 . 3  0.11 1.565 95.6 1.405 -2.410 350.4  488.6 0.915 
12.26 15.97 28.23 ONE 19.479 315.2 78.9 12.0 

NA 

Nit 

NA 

NA 

NC 

0.65 0.718 173.6 159.5 -68.6 0.719 

0.69 0.721 173.b 159.4 -68.7 0.722 

0.71 0.724 173.6 159.3 -68.8 0.725 

0.73 0.726 173.6 159.3 -68.8 0.727 

0.75 0.728 173.7 159.4 -68.7 0.728 

44260.0 45610.0 0.550 208.4 -11.4 0.09 1.566 89.8 1.412 -2.387 0.3 128.3 0.9840 
11.94 16.04 27.98 UNE 19.419 315.2 78.9 11.9 

44270.0 45610.0 0.565 2 0 2 . 4  -9.1 0.08 1.566 83.8 1.411 -2.371 10.5 128.4 009760 
12.32 16.09 28.42  ONE 19.479 315.2 78.9 11.9 

44280.0 45610.0 0.610 197.1 -7.0 0 . Q 8  1.565 77.6 1.402 -2.359 21.2 128.9 0.9480 
13.45 16.14 29.59 ONE 19.479 315.2 78.9 12.0 

ARRIVAL DATE - 2445710.0 
0.17 1.535 105.1 1.299 -3.094 3 3 3 . 4  493-1 0.925 
ONE 19.744 31C.5 79.7 13.5 

44230.0 45710.0 0.611 217.9 -14.5 
13.49 14.35 27.84 

44240.0 45710.0 0 . 5 6 2  215.6 -13.8 
12.26 1 4 - 5 3  26.68 

44250.0 45710.0 0.531 211.2 -12.4 
11.48 14.49 25.96 

4426C.0 45710.0 0.523 205.3 -10.3 
11.29 14.54 25.83 

NA 

NA 

HA 

NA 

NA 

0.62 0.655 173.3 159.Y -68.4 0.658 

0.67 0.658 173.2 159.5 -68.6 0.661 

0.70 0.661 173.1 159.4 -68.7 0.663 

0.72 0.663 173.1 159.3 -68.8 0.665 

0.74 0.665 173.2 159.4 -68.8 0.667 

0.75 0.666 173.3 159.5 -68.7 0.668 

0.11 1.537 99.9 1.314 
ONE 19.744 310.5 19.7 

-3.048 342.6 492.2 0.958 
1 3 . 3  

0.99 1.538 94.4 1.325 -3.013 352.2 491.6 0.978 
ONE 19.744 310.5 79.7 13.2 

0.07 1.539 88.7 1.329 -2.987 2.2 131.4 0.9840 
ONE 19.744 310.5 79.7 13.1 

44270.0 45710.0 

* 
0.544 199.3 -7.9 
11.79 14.58 26.37  

0.07 1.538 82.8 1.327 
ONE 19.744 310.5 79.7 

-2.969 
13.1 

12.5 131.6 0.9720 

44280.0 45710.0 0 . 5 9 2  194.2 -5.9 
13.01 14.62 27.63 

0.06 1.538 76.7 1.318 -2.958 23.3 132-2 009410 
ONE 19.744 310.5 79.7 13.2 

ARRIVAL OAlE * 2455810.0 

0.27 1.512 108.9 1.226 -3.942 325.8 496.9 0.891 
ONE 18.254 305.0 80.4 15.0 

0.13 1.514 103.9 1.241 -3.871 334.9 495.8 0.932 
ONE 18.254 305.0 80.4 14.7 

NA 

44220.0 45810.0 0.637 216.8 -13.9 
14.14 13.04 27.18 

44230.C 45810.0 0.579 216.1 -14.0 
12.67 13.11 25.79 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.51 0.599 172.9 160.0 -68.2 0.604 

0.65 0.603 172.8 159.7 -68.4 0.607 

0.70 0.606 172.7 159.6 -68.6 0.610 44240.0 45810.0 0.533 213.4  -13.2 
11.53 13.17 24.71 

0.08 1.515 98.8 1.252 
ONE 18.254 305.0 80.4 

-3.814 344.2 495.0 0.963 
14.9 

44250.0 45810.0 0.505 208.6 -11.5 
10.R6 13.22 24.08 

4426n.o 458ic.o 0.502 ~ 0 2 . 5  -9.3 
10.79 13.27 24.05 

44270.0 45810.0 0.527 196.5 -6.9 
11.39 13.30 24.69 

44210.0 45810.0 0.5RO 191.7 -4.9 
12.69 13.33 26.01 

0.07 1.516 93.4 1.260 -3.771 353.9 494.5 0.980 
ONE 18.254 305.0 80.4 14.4 

0.72 0.609 172.6 159.4 -68.7 0.612 

0.05 1.516 87.8 1.263 
ONE 18.254 305.0 80.4 

-3.740 
14.3 

4.0 134.4 0.9830 0.74 0.610 172.6 159.4 -68.8 0.614 

0.75 0.612 172.7 159.4 -68.8 0.615 

0.76 0.612 172.8 159.5 -68.6 0.616 

0.05 1.516 82.0 1.260 -3.721 14.4 134.6 0.9680 
ONE 18.254 305.0 80.4 14.3 

0.04 1.515 76.0 1.252 -3.711 25.2 135.3 0.5350 
ONE 18.254 305.0 80.4 14.5 

ARRIVAL OAT€ * 2445910.0 

44220.0 45910.0 0.608 215.4 -13.6 0.19 1.494 107.9 1.181 -4.960 327.1 499.4 0.899 
13.41 11.99 25.40 ONE 18.424 298.6 81.0 16.2 

44230.0 45910.0 0.552 214.4 -13.5 0.08 1.496 102.9 1.193 -4.867 336.2 498.4 0.938 
12.01 12.05 24.06 ONE 18.424 298.6 81.0 15.9 

NA 

NA 

0.59 0.554 172.4 160.0 -68.1 0.561 

0.69 0.557 112.2 159.8 -68.4 0.563 
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1979 
EARTH-URANUS 

DEPART A R R l V E  SPEED L A OECL 
ov1  ov2 OVT 

44210.0 45910.0 0.509 211.3 -12.5 
10.95 12.10 23.05 

44250.0 45510.0 0.4R5 2626.2 -10.7 
10.37 12.14 22.51 

44260.C 45510.3 0.400 200.0 -8.3 
10.40 12.18 22.57 

44270.0 45410.0 0.515 194.0 -5.9 
11.PV 12.26 23.29 

44280.0 45910.0 0.570 189.6 -4.1 
12.45 12.22 24.67 

44290.0 45910.0 0.646 187.0 -3.0 
14.38 12.24 26.62 

1 1 V 1 PSl 1 ECCEN SMA THE11 WE72 PERlH 
LEG COlST RAS OECLS LANOA 

0.95 1.498 97.8 1.202 -4.795 345.7 497.7 0.961 
ONE 18.424 298.6 81.0 15.7 

0.04 1 . 4 9 8  92.5 1.707 -4.741 395.4 497.2 C.982 
ONt 18.424 29t.S 61.0 15.6  

2.03 1 . 4 9 ~  87.0 1.209 - 4 . 7 0 5  5.5 137.1 0.9820 
ONE 18.424 298-6 81.0 15.6 

0.03 1.498 R 1 . 2  1.2Pb -4 .684 16.0 137.4 0.9640 
ONE 18.424 298.6 81.0 15.6 

APHEL 

NA 

1 2 V 2 PSI 2 R A OECL SPEED 

0.73 t .560  172.1 159.6 -68.6 0.565 

0.74 0.562 172.1 159.5 -68.7 0.567 

0.75 0.564 172.1 159.5 -68.7 0.569 

0.76 0.565 172.2 159.5 -6817 0.570 

0 . 3 3  1.497 75.3 1.199 -4.677 26.8 138.1 0.9290 
ONE 18.424 298.6 81.0 15.8 

0.76 0.565 172.4 159.7 -68.6 0.511 

0.77 0.565 172.6 159.9 -68.3 0.571 0.03 1.495 69.3 l . l R 7  -4.681 38.1 139.3 0.8750 
ONE 18.424 29R.6 81.0 1h.O 

NA 

ARRIVAL DATE 9 2446010.0 

-0.14 1.478 111.7 1.133 -6.456 319.2 502.9 0.859 
TU0 19.894 291.5 81.5 17.8 

44210.0 46016.0 0.646 213.3 -13.7 
14.39 11.02 25.41 

MA 

MA 

0.91 0.510 172.0 160.6 -67.8 0.519 

0.69 0.514 171.8 160.2 -68.1 0.522 

0.74 0.517 171.7 159.9 -68.3 0.524 

0.75 0 .519  111.6 159.7 -68.5 0.526 

0.76 0.521 171.5 159.6 -68.6 0.527 

0.16 0.522 171.6 159.6 -68.6 0.529 

0.17 0.523 171.7 159.7 -68.6 0.S29 

0.77 0.523 171.8 159.8 -68.4 0.530 

0.17 0.522 172.1 160.0 -68.2 0.531 

0108 1.480 107.0 1.144 
ONE 19.894 291.5 81.5 

-6.301 328.2 501.7 0.906 
17.5 

44220.t 46010.0 0 . 5 W  214.2 -13.5 
12-80 11-08 23.88 

44230.0 46010.0 0.530 212.9 -13.2 
11.46 11.13 22.59 

0 . 0 3  1.482 102.1 1.153 
ONE 19.894 291.5 81.5 

0.02 1.483 97.0 1.159 
ONE 19.894 291.5 81.5 

-6.177 337.4 500.8 0.943 MA 
17.2 

-6.081 347.0 500.1 0.970 MA 
17.0 

-6.013 356.8 499.8 0.983 NA 
16.9 

-5.969 7.0 139.7 0.9800 M A  
16.9 

24240.0 4 6 ~ 1 0 . 0  0.4139 209.5 -12.0 

44250.0 46010.0 0.468 204.0 -10.0 

10.47 11.18 21.65 

9.98 11.21 21 -19  
0.02 1.483 
ONE 19.894 

91.7 
291.5 

1.163 
81.5 

44260.0 46010.0 0.473 197.7 -7.5 
10.09 11.24 21.33 

n.oi  1.483 86.3 1.164 
ONE 19.894 291.5 81.5 

0 . 0 1  1.483 80.6 1.162 
ONE 19.894 291.5 81.5 

0.01 1.482 74.8 1.155 
ONE 19.894 291.5 81.5 

0.01 1.480 68.8  1.146 
ONE 19.894 291.5 81.5 

, 54276.0 46010.0 0.505 191.9 -5 .1  
10.86 11.26 22.12 

-5.947 17.5 140.1 0.9610 MA 
16.9 

-5.945 28.3 1400.8 0.9230 NA 
17.1 

44280.0 46010.0 0.563 187.7 -3.3 
12.26 11.28 23.54 

44290.0 46010.0 0.639 185.5 -2.4 
14.21 11.29 25.50 

-5.959 39.6 142.0 0.8680 M A  
17.3 

0.625 212.7 -13.0 
13.85 10.24 24.09 

0.564 213.0 -13.5 
12.30 10.30 22.59 

ARRlVAL DATE = 2446110.0 

0.08 1.466 l l C . 9  1.104 -8.352 320.2 505.0 0.866 
TU0 19.408 283.6 81.9 19.1 

-0.08 1.468 106.2 1.112 -8 .131  329.2 503.9 0.911 
ONE 19.408 283.6 81.9 18.8 

44210.0 46110.0 NA 

HA 

MA 

NA 

MA 

NA 

MA 

M A  

MA 

0.69 0.474 171.4 160.6 -67.6 0.485 

0.85 0.477 171.2 160.4 -68.0 0.487 

0.80 0.480 171.1 160.1 -68.2 0.489 

0.79 0.482 171.0 159.9 -68.4 0.491 

0.78 0.484 171.0 159.8 -68.5 0.492 

0.78 0.485 171.0 159.8 -C8.5 0.493 

0.70 0.485 171.1 159.8 -68.4 0.444 

0.78 0.485 171.3 160.0 -68.3 0.494 

0.77 0.405 171.6 160.3 -68.0 0.495 

44220.0 46110.0 

4 w o . e  46110.0 

44240.0 46110.0 

44250.0 46110.0 

44260.0 46110.0 

44270.0 46110.0 

44280.0. 46110.0 

44290.0 46110.0 

0.511 211.5 -12.8 
11.CO 10.34 21.34 

-0.03 1.469 101.3 1.119 
ONE 19.408 283.6 81.9 

-7.957 338.5 503.1 0.940 
18.5 

0.473 201.7 -11.5 
10.08 10.38 20.46 

0.455 202.1 -9.3 
9.61 10.40 20.07 

0.463 195.7 -6.7 
9.85 10.43 2n.m 

0.498 190.1 - 4 s . 4  
10.68 10.44 21.12 

0.557 186.2 -2.7 
12.12 10.66 22.57 

0.634 184.2 -1.8 
14.07 10.47 24.55 

-0.02 1.470 96.3 1.124 -7.826 348.1 502.5 0.972 
ONE 19.408 283.6 81.9 18.3 

-0 .01  1.471 91.1 1.127 -1.734 358.0 502.2 0.983 
ONE 19.408 283.6 81.9 18.2 

-0.01 1.471 85.6 1.127 
ONE 19.408 283.6 81.9 

-1.679 
18.2 

8.2 142.2 0.9790 

-0.01 1.470 80.1 1.125 -1.658 18.7 142.6 0.9580 
ON€ 19.408 283.6 81.9 18.3 

-0.01 1.469 74.3 1.120 -7.666 29.6 143.3 0,9190 
ONE 19.408 283.6 81.9 18.4 

-0 .01 1.467 68.4 1.112 
ONE 19.408 283.6 81.9 

-7.691 
18.7 

40.9 144.4 0.8620 

ARRIVAL OATE = 2146210.0 

44210.0 46210.0 0.607 212.0 -12.4 0.22 1.456 110.3 1.079 -11.083 321.0 507.0 0.872 HA 
13.39 9.57 22.96 Two 18.081 215.2 82.1 20.5 

44220.0 46210.0 0.547 211.8 -13.7 -0.32 1.458 105.6 1.085 -10.750 330.1 506.0 0.916 NA 
11.87 9.61 21.49 ONE 18.081 275.2 82.1 20.1 

4423C.O 46210.0 0.495 21C.Z -12.6 -0.09 1.459 100.7 1.091 -10.491 339.5 505.2 0.951 NA 
10.63 9-65  20.20 ONE 18.081 215.2 82.1 19.9 

44240.0 46210.0 0.459 206.2 -11.0 -0.06 1.460 95.7 1.095 -10.300 349.1 504.7 0.974 MA 
9.77 9.68 19.45 ONE 18.081 275.2 82.1 19.7 

44250r0  46210.0 0.444 200.4 -0.7 -0.04 1.460 90.5 1.097 -10.171 359.1 504.4 0.983 NA 
9.41 9.70 19.12 ONE 18.081 275.2 82.1 19.6 

44260.0 46210.0 0.454 194.0 -6.1 -0.03 1.460 85.1 1.097 -10.300 9.3 lW.5  0.9770 MA 
9.66 9 - 1 2  19.38 ONE 18.081 275.2 82.1 19.6 

0.56 0.442 170.8 160.7 -67.5 0.454 . 

1.09 0.445 170.6 160.6 -67.1 0.456 

0.86 0.447 170.5 160.3 -68.1 0.458 

0.82 0.449 170.4 160.1 -68.3 0.459 

0.81 0.451 170.4 160.0 -68.3 0.440 

0.00 0.452 170.4 160.0 -68.4 0.461 



1919 
EARTH-URANUS 

1 I V I PSI 1 ECCEN SUA THETI THE12 PERlH 
L E G  C O l S T  RAS O E C L S  LAMOA 

f O E P A R l  A R R I V E  

44210.n 46210.0 

SPEED n A OECL 

0.492 1 ~ 8 . 5  -3.8 

0 V l  0 v 2  OVT 

10.54 9.14 20.27 

0 .552  184.8 - 2 . 2 ’  
12.00 9.75 21.75 

0.630 183.2 -1 .4  
13.96 9.16 23.72 

I 2 V 2 PSI 2 R A OECL SPEED 

0.19 0.452 110.6 160.0 -68.3 0.462 

0.78 0.451 110.8 160.2 -68.1 0.462 

0.78 0.451 171.1 160.5 -61.8 0.463 

APHEL 

NA 

NA 

NA 

N A  

N I  

N A  

NA 

N A  

N I  

N I  

N A  

N A  

-0 .03 1 .459  79.6 1.095 -10.081 19 .9  144.9 0.9550 
ONE 18.081 275.2 82.1 19.7 

-0.03 1.458 73.9 1.090 -10.108 30.7 145.6 0.9140 
ONE 18.081 275 .2  82.1 19.8 

44290.C 46210.0 -0 .02  1.456 68.1 1.084 -10.173 42.0 146.7 0.8570 
ONE 18.081 275.2 82.1 20.1 

A R R I V A L  DATE * 2446310.0 

0 . 3 1  1.447 109.1 1.051 -15.316 321.1 508.9 0.871 
TWO 18.972 266.6 82 .1  21.9 

-0 .11  1.449 105.0 1.062 -14,166 330.9 508.0 0.920 
ONE 18.972 266.6 82.1 21.5 

0 .592  211.5 -12.0 
13.00 8.98 21.98 

q.533 210.5 -14.6 
11.52 9.02 20.54 

0.482 209.0 -12.4 
10.31 9.05 19 .36  

. 0 .441  204.8 -10.6 
9 .50  9 . 0 1  18.51 

0 . 4 1  0.412 110.2 160.9 -61.3 0.426 

1.54  0.415 110.0 161.0 -61.1 0.428 

0.94 0.418 169.9 160.5 -67.9 0.430 

0.64 0.420 169.8 160.3 -68.1 0.431 

0.83 0.421 169.8 160.2 -68.2 0.432 

0.81 0.421 169.8 160.2 -68.2 0.433 

0.80 0.421 170.0 160.3 -68.1 0.433 

0.79 0.421 110.2 160.5 -67.9 0.434 

0.18 0.420 170.5 160.0 -67.6 0.434 

4421n .c  46310.0 

54220.0 46310.0 

44230.0 46310.0 

44240.0 4 6 ~ 0 . 0  

44250.C 46310.0 

44260.0 46310.0 

64270.0 46310.0 

44280.0 46310.0 

44290.0 46310.0 

-0.17 1.450 190.2 1.066 -14.341 340.3 501.2 0.954 
ONE 18.912 266.6 R2.1 21.2 

-0.10 1 . 4 5 1  95 .2  1.069 - 1 4 , 0 4 5  350.0 506.1 0 .976  
O N E  18.912 266.6 82.1 21 .1  

-0 .07 1.451 90.0 1.071 -13.850 360.0 506.5 0.983 
ONE 18.972 266.6 82 .1  21.0 

0.448 192.5 -5.5 
9 .50  9.11 18.61 

0 . 4 8 7  187.1 -3 .2 
10.42 9.12 19.54 

0 .548  183.7 -1.7 
11.90 9 .13  21.03 

0 .626  182.3 - 1 . 1  
13.86 9 - 1 4  23.01 

-0.06 1.451 84.7  1.071 -13.752 10.3 146.6 0.9160 
ONE 18.972 266.6 82.1 21.0 

-0.05 1.450 79.2 1.069 -13.141 20.8 147.0 0 .9520  
ONE 18.912 266.6 82.1 21.1 

-0 .04  1.449 73.6 1.066 -13.807 31.7 147.1 0 .9110 
ONE 10.912 266.6 82.1 21.3 

-0.04 1.447 6 1 . 9  1.061 -13.941 42 .9  148.8 0 .8530 
ONE 18.972 266.6 82.1 21.6 

A R R I V A L  OAIE = 2446410.0 

44200.C 46410.0 0.644 209.3 -11.6 0.17 1.438 113.0 1.034 
1 4 . 3 4  8.42 22.16 I V O  20.090 258.1 8 1 . 9  

44zio.o 46410.0 0.579 211.0 - 1 1 . 7  c . 3 1  1.440 109.2 1.039 
12.68 8.46  21.14 TU0 20.090 250.1 81.9 

-24.056 313.2 511.8 0.830 N A  
23.8 

-22.684 322.3 510 .7  0.881 NA 
23.3 

0.61 0 .382  169.8 161.6 -66.6 0.399 

0.40 0.386 169.5 161.1 -67.0 0.401 

-21.637 331.5 509.8 0 .924  NA 
73.0 

2.59 0.388 169.3 161.8 -61.5 0.403 

1.03 0.391 169.2 160.11 -61.7 0.404 

0.91 0.392 169.1 160.6 -61.9 0.405 

0.86 0.393 169.1 160.5 -67.9 0.406 

0.83 0.394 169.2 160.5 -67.9 0.407 

0.01 0.394 169.3 160.6 -61.8 0.407 

0.80 0.393 169.6 1bO.B -61.6 0.408 

4423n.o 46410.0 0 .471  2n8.0 -12 .4  -0 .21  1 . 4 4 3  99.7 1.046 
10.C5 8.52 LR.57 O N E  20.090 258.1 81 .9  

44240.0 46410.0  0 . 4 3 8  203.6 -10.4 -0 .15 1.443 94.7 1.048 
9 .28  8 . 5 4  11.82 f lNE 20.090 258.1 81 .9  

44250.0 46410.0 0 .427  197.5 -7.8 -0.10 1.444 89.6 1.049 
9 .03  8 .56  17.59 O N E  20.090 258.1 81.9 

44260.0 46410.0 0 .442  191.2 -5.1 -0.08 1 . 4 4 3  84 .3  1.049 
9.37 8.57 17.95 ONE 20.090 258.1 81.9 

44270.0 46410.0 0 . 4 8 3  186.0 -2.8 -0.07 1.442 78.9 1.048 
10.32 8.58 18.90 O N E  20.090 258.1 81 .9  

-20.862 341.0 509.1 0.956 N A  
22.1 

-20.320 350.8 508.7 0 .971  NA 
22.5 

-19.984 0.8 148.5 0 .9830  N A  
22.4 

-19.832 11 .1  148.6 0 .9750  NA 
22.4 

-19.847 21.6 149.0 0 .9500  NA 
22.5 

-20.011 32.5 149.7 0 .9080  NA 
22.8 

-20.309 4 3 . 7  150.8 0 .8490  N A  
23.1 

44280.0 46410.0 0.545 182.8 -1 .4 -0.06 1.441 73.4  1 .045 
11.82 8 .59  20.41 ONE 20.090 258.1 81 .9  

44290.0 46410.0 0.622 181.6 -0 .8  -0.06 1.439 67.7 1.042 
13.78 8.60 22.38 ONE 20.090 258.1 81.9 

0.19 0.392 169.9 161.1 -61.3 0.408 

ARRlVIL O A T €  = 2446510.0 

44200.0 46510.C 0.633 208.9 -11.4 0 .21  1 . 4 3 1  113.4 1.020 
14.05  7.98 22.03 1UO 18.973 250.2 81.6 

-42.183 313.1 513.4 0.833 NA 
25.3 

0 . 5 1  0.358 169.1 161.9 -66.3 0 .371  

0.35 0.361 168.8 161.4 -66.1 0.319 

8.12 0.364 168.6 164.1 -61.5 0.300 

1.14 0.366 168.5 161.2 -67.4 0.381 

0.95 0 .361  168.4 160 .9  -61.6 0.382 

0.89 0.368 168.4 160.8 -67.1 0.383 

0.85 0.369 168.5 160.8 -61.6 0.383 

44210.0 46510.C 0.568 210.6 -11.4 0.42 1.433 108.8 1.023 
12.41 8.01 20.41 T Y O  18.973 250.2 81.6 

44220.0 46510.0 0.532 203.1 -30.7 -7.35 1.435 104.1 1.026 
11.51 M.04 19.55 ONE 18.913 250.2 81.6 

-38.547 322.8 512.4 0.884 N A  
24.8 

-35.933 332.1 511.5 0.927 N I  
24.6 

-34.090 341.6 510.9 0.958 NA 
24.1 

-3z.nsr 351.4 510.5 0.978 NA 
24.0 

44230.0 460.0 0 .462  207.0 -12.4 -0.38 1.436 99.3 1.028 
9.03 8.06 17.88 ONE 18.973 25C4.2 81.6 

44240.0 46510.3  0.430 202.5  -10.1 -0.20 1.431 94 .4  1.030 
9.10 8.08 11-17 ONE 18.973 256.2 81.6 

44250.0 46510.0 0.420 196.4 -1.5 -0.14 1.431 89.3 1.031 
8.89 8 .09  16-98 ONE 18.973 250.2 81.6 

44260.0 46510.0 0 .431  I9C.l -4 .1  -0.11 1.431 84.0 1.031 
9 - 2 1  8.10 17.37 ONE 18.973 256.2 81.6 

44270.0 46510.0 0.479 185.0 -2.5 -0.09 1.436 78.1 1.030 
10.24 8.11 18.35 ONE 18.913 250 .2  81.6 

-32.132 1.4 150.3 0 .9830  N A  
23.9 

-31.84s 11.8 150.5 0.9140 NI 
23.9 

-31.952 22.3 150.9 0 .9480  N I  
24.0 

0.83 0 .369  168.7 1600.9 -61.5 0.384 
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1919 
EARlH-URANUS 

DEPART ARRIVE S P f E O  R A OECL I 1 V 1 P S I  1 ECCEN SMA THE11 7HET2 P E R l H  APHEL 
I l V I  OVZ OVT LFC C O I S l  RAS OECLS LAMOA 

44280.0 46510.0 0 . 5 4 2  182.0 -1.1 -0.08 1.434 1 3 . 2  1.028 -32.423 33.2 151.6 0.9050 NA 
11-74 8.12 19.86 ONE 18.913 250.2 81.6 24.3 

44290.0 46510.0 0.619 181.0 -0 .6 -0.97 1.433 61.6 1.025 -33.230 44.3  152.6 0.8410 NA 
13.69 8.13 21.82 ONE 18.913 25C.2 81.6 24.6 

ARRIVAL OAT€ - 2446610.0 

44200.0 46610.0 0.624 208.1 -11.2 0 . 2 4  1.426 113.1 1.001 e****** 314.0 515.0 0.831 NA 
13.81  1.58 21.39 1 Y O  18.167 242.9 81.2 26.8 

44210.0 46610.01 0.559 210.2 -11.1 0.46 1.428 108.5 1.009 -96.639 323.2 514.0 0.887 NA 
12.18 1-61 19-79 1kO 18.161 242.9 81.2 26.3 

44220.0 46610.0 0.526 211.5 1.4 1 . 8 2  1.429 103.8 1.011 -83 .134 332.5 513.2 0.929 NA 
11.31 l u b 4 ;  19.01 TWO 18.161 242.9 81.2 26.1 

44230.0 4hblO.O 01654  206.2 -12 .6  -0 .52  1.411 99 .0  1,013 -14.864 342.1 512.6 0.960 NA 
9.64 7.65 11.29 ONE 18.161 242.9 81.2 23.1 

44240.0 46610.0 0.423 201.6 -10.0 
8.94 1-67 16.61 

44250.0 46610.0 0.415 195.4 -1.2 
8 - 1 7  7-68 16.45 

+426n.o 46610.0 0 . 4 3 3  189.2 -4 .4 
9.11 7-69 16.86 

44210.0 4610.0 0.416 1 8 4 . 3  -2.2 
10.16 7.10 11.86 

‘L 

44280.0 4661o.n 0.539 181.4 -0.9 
11.61 7-11 19.38 

-0.26 1.431 94.1 1.014 -69.862 351.9 512.2 0.918 NA 
ONE 18.167 242.9 81.2 25.5 

-@.I1 1.431 89.0 1.015 -61.159 2.0 152.1 0.9830 NA 
ONE 18.161 242.9 81.2 25.4  

-0.13 1.431 8 3 . 8  1.015 -66.261 12.3 152.2 0.9130 NA 
ONE 18.161 242.9 81.2 25.4 

-0.11 1.430 78.5 1.014 -66.958 22.9 152.6 0.9460 NA 
ONE 18.167 242.9 81.2 25.6 

-0.10 1.429 13.0 1.013 -69.113 33.1 153.3 0.9030 NA 
ONE 18.167 242.9 81.2 25.8 

44290.0 46610.0 0.616 180.5 -0.4 -0.09 1 . 4 2 1  61.5 1.012 -12.911 44.8 154.3 0.8440 NA 
13.61 1-71 21.33 ONE 18.167 242.9 81.2 26.2 

ARRIVAL OATE = 2446110.0 

I 2 v 2 PSI 2 a A OECL SPEEO 

0.81 0.368 168.9 161.1 -61.3 0.384 

0.19 0.361 169.2 161.4 -66.9 0.315 

0.54 0.336 168.4 162.2 -66.0 0.351 

0.31 0.339 168.1 161.1 -66.4 0.358 

-1.05 0.341 161.9 158.0 -66.2 0.360 

1.28 0.343 161.1 161.6 -61.1 0.360 

1.01 0.345 161.7 161.3 -61.3 0.361 

0.92 0.345 167.7 161.1 -61.4 0.362 

0.81 0.346 167.8 161.1 -61.3 0.362 

0.84 0.346 168.0 161.2 -61.2 0.363 

0.82 0.345 168.2 161.5 -66.9 0.363 

0.80 0.344 168.6 161.8 -66.6 0.364 

44200.0 46710.0 0.616 208.5 -11.1 0.27 1.421 112.R 0.996 203.101 314.3 516.4 0.839 405.314A 0.51 0.315 161.6 162.5 -65.6 0.338 
13.61  1 . 2 3  20 .84  T W O  19.544 236.5 80.6 28.4 

44210.0 46110.0 0.551 209.9 -10.9 0.49 1 . 4 2 3  108.2 0.991 320.112 323.5 515.5 0.889 640-6561 0 . 2 8  0.318 161.4 162.0 -66.0 0.339 
11.99 7 - 2 6  19.24 TWO 19.544 236.5  8 0 . 6  21.9 

44220.0 46110.0 0.498 212.3 - 3 . 4  3.24  1.425 103.5 0.999 621.235 332.9 514.1 0.931 *******A -2 .41 0.321 161.2 160.3 -66.2 0.340 
10.68 1-28 17.96 TWO 19.544 236.5 80.6 2 1 . 5  

44230.@ 4 6 l l C . 0  0.441 205.4 -12.9 -0 .70  1 .426 98.1 1.COO ******* 342.5 514.2 0.961 * * * * * * *A  1.46 0.322 161.0 162.0 -66.8 0.341 
9.49 1.29 16-78  ONE 19.544 236.5 80.6  21 .2  

44240.0 46710.0 0.411 200.9 -10.0 -0.32 1.426 93.8 1.000 ******* 352.4 513.8 0.919 NA 1.01 0.324 167.0 161.6 -66.9 0.342 
8-81  7 - 3 1  16.12 ONE 19.544 236.5 80.6 21.0 

44250.C 46110.0 0.410 194.6 -1.1 -0.21 1.426 88.8 1.001 *****a* 2.5 153.1 0.9830 NA 0.95 0.324 161.0 161.5 -61.0 0.342 
8.66 7 - 3 2  15.98 ONE 19.544 236.5 80.6 26.9 

44260.C 46710.0 0.429 188.4 -4.2 -0.16 1.426 83.6 1.001 ******* 12.8 153.8 0.5120 NA 0.89 0.325 167.0 161.5 -61.0 0.343 
9.09 1.33 16.42 ONE 19.544 236.5 80.6 21.0 

44210.0 46110.0 0.413 183.6 -2 .0  -0 .14 1.425 18.3 1.001 ******* 23.3 154.2 0.9450 NA 0.85 0 . 3 2 4  161.2 161.6 -66.8 0.343 
10.09 1.33 11.42  ONE 19.544 236.5 80.6 21.1 

44280.0 46710.0 0 .536 180.9 -0.1 -0.12 1.424 12.9 1.000 ******* 34.1  154.9 0.9020 NA 0.83 0.324 161.5 161.8 -66.5 0.344 
11.60 1.34 18-94 ONE 19.544 236.5 80.6 2 1 . 4  

44290.0 46110.0 0.613 180.1 -0.3 -0.11 1.422 61.4 1.000 ******* 45.2 155.8 0-8430*******A 0.80 0.322 161.9 162.1 -66.2 0.344 
13.53 1.35  2 0 . a ~  ONE 19.544 236.5 80.6 21.8  

ARRIVAL O A I E  = 2446810.0 

44200.0 46810.0 0.610 208.4 -11.0 0.30 1.411 112.6 0.986 60.865 314.5 511.8 0.841 120.8901 0.49 0.296 166.9 162.9 -65.1 0.321 
13.44 6.93 2 0 . 3 1  TWO 2C.C30 230.9 19.9 30.0 

44210.0 46810.0 0 .545 209.1 -10.8 
11.83 6.94 18.77 

44220.0 46810.0 0.489 211.0 -5.8 
10.48 6.96 17.44 

44230.0 46810.0 0.441 204.1 -13.5 
9.36 6.98 16.34 

44240.0 46810.0 0.412 200.2 -10.0 
8-71 6.99 15.69 

44250.0 46810.0 0.4G6 194.0 -7.0 
8.58 1-00 15.57 

44260.0 46810.C 0.426 187.8 -4.1 
9.02 1.00 16.02 

442713.0 46~10.0 0.410 183.1 -1.9 
10.03 1-01 17-04 

0.52 1.419 108.0 0.981 
TWO 20.030 23C.9 19.9 

61.604 323.8 516.9 0.891 134.311A 
29.5 

0.26 0.299 166.6 162.4 -65.6 0.322 

2.27 1.421 103.3 0.981 14.458 333.2 516.2 0.932 141.983A -1.50 0.301 166.4 161.1 -65.9 0.323 
TWO 20.030 230.9 79.9 29.1 

-0.94 1.472 98.5 0.988 80.834 342.9 515.1 0.962 160.105A 1.10 0.303 166.2 162.5 -66.4 0.324 
ONE 20.030 230.9 19.9 28.8 

-0.39 1.422 93.6 0.989 85.982 352.1 515.3 0.919 110-986A 1.14  0.304 166.2 162.1 -66.5 0.324 
ONE 20.030 230.9 19.9 28.6 

-0.25 1.422 88.6 0.989 
ONE 20.030 230.9 19.9 

89. 158 
28.5 

2.8 155.2 0~9830L71.332A 0.99 0.305 166.2 161.9 -66.6 0.325 

-0.19 1.422 83.5 0.989 89.894 13.1 155.4 0.9110118.817A 0.92 0.305 166.3 161.9 -66.6 0.325 
ONE 20.030 230.9 19.9 28.6 

-0.16 1.421 18.2 0.989 88.186 23.1 155.1 0.9440175.4291 0.87 0.305 166.4 162.0 -66.4 0.326 
ONE 20.030 230.9 19.9 28.1 
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1979 
EARIH-URANUS 

DEPART ARRIVE SPEED R 4 OECL I 1 V 1 P S I  1 ECC€N SUA THE11 WE12 PERIH 1 P H E C  I 2 V 2 PSI 2 R 1 OECL SPEED 
O Y 1  OV2 O V 7  L F G  COIST RAS OECLS LAUD4 

44280.0 4 6 8 I C . O  0.533 180.5 -0.6 -0.14 1.419 72.9 0.989 84.498 34.5 156.4 0.9010168.0961 0.84 0.304 166.7 162.2 -66.1 0.326 
11.53 7.02 IR .55  ONE 20.030 230.9  79.9 29.0 

44290.0 46810.G 0.610 179.9 -0.2 -0.13 1.418 67 .4  0.989 79.556 45.5 157.3 0.8420158.2701 0.81 0.303 167.1 162.6 -65.7 0.327 
13.45 7.03 20.48 ONE 20.030 230.9  79 .9  29.5 

ARRIVAL OATE * 2446910.0 

44200.0 46910.0  0.604 208.3 -10 .9  0.32  1.414 112.4 0 .978  37.818 314.6 519.1 0.842 74.7931 0.47 0.279 166.0 163.3 -64.7 0.305 
13.31  6.65 19.96 TWO 18.572 226.1 79 .1  31 .7  

4421C.0 46910.0 0.540 209.6 -10.7 C.54 1.416 107.8 0 .978  40.081 323.9 518.2 0.892 79.2701 0.24 0.281. 165.8 162.7 -65.1 0.301 
11.69 6.67 1R.36 TWO lR.572 226.1 79.1 3 1 . 2  

$, 10.34 6.68 17.02 TWO 1fl.572 226.1 79.1 30.8 

9.26 6-10 15.96 ONE lE.572 226.1 79.1 30.5 

44220.0 46 10.0 0.484 210.3 -6 .7  1.84  1.417 103.1 0 .978  42.172 333.4  517.6 0.933 83.4101 -1.08 0.284 165.6 161.7 -65.4 0.307 

44230.0 46910.0 0.437 204.0 -14.4 -1 .27 1.418 98.4 0.978 4 3 . 9 4 3  343.1 517.1 0.963 86.9241 2.03 0.285 165.4 163.1 -66.0 0.308 

4424cI.C 46910.0 0.408 199.7 -10.1 
8.61 6 .70  15.32 

-0 .48 1 .418 93 .5  0.978 
ONE 18.572 226.1 79.1 

45.254 353.0 516.8 0.980 
30.3 

89.5291 1.22 0.286 165.3 142.5 -66.1 0.308 

44250.17 46910.0 0 . 4 0 3  193.5 -6.9 , -0.30 1.418 88 .5  0.979 45,995 3.1 156.7 0.9830 91.008A 1.03 0.287 165.3 162.4 -66.2 0.309 
8.50 6.71 15.21 ONE 18.572 226.1 79.1 30.2 

44260.0 46S10.0 0 . 4 2 3  187.1 -4.0 -0.22 1.418 83 .4  0.979 46.113 13 .4  156.8 0,9710 91.2551 0.94 0.287 165.4 162.4 -66.1 0.309 
8.95 6.72 15.67 ONE 18.572 226.1 79.1 30.2 

44270.0 46910.0 0.467 192.8 -1.8 -0.1R 1.417 78.2 0 .979  45.627 24.0 157.2 0.9430 90.3111 0 .89  0.287 165.6 162.5 -65.9 0.310 
9.96 6-13  16.69 ONE lR.572 226.1 79 .1  30.4 

44280.0 46910.0 0.530 180.3 -0.6 -0.16 1.416 72.R 0 .980  44.623 34.7 157.8 0.9000 88.3471 0.85 0.286 165.9 162.7 -65.6 0.310 
11.47 6.73 18.20 0 N F  18.572 226.1 79.1 30.7 

0 .607  179.7 -0.2 
13.37 6 .74  20.17 

-0 .15 1.414 67.4 0 .981  
ONE 18.572 226.1 79.1 

43.237 
31 .1  

45.6 158.6 0.8420 85.6334 0.82 0.285 166.3 163.0 -65.2 0.311 

ARRIVAL 0 1 T E  = 2447010.0 

4420C.O 47010.0 0 . 6 C O  208.3 -10.8 0 . 3 4  1.411 112.3 0 .970  28.422 314.7 520.3 0.843 56.0011 0.45 0.262 165.2 163.7 -64.1 0.29L 
13.70 6.41 19.61 TWO 18.505 221.9 78 .3  33.5 

44210.0 47010.0 0.535 209.6 -10.6 0 . 5 6  1.412 107.7 0.970 29.573 324.0 519.5 0.893 58.252A 0.22 0.265 164.9 163.1 - t 4 - 6  0.292 
1 1 . 5 9  6 . 4 3  18.01 TWO IR.505 221.9 78.3 32.9 

44220.0 47010.0 0 .479  209.9 -7 .3  1.61 1.414 103.0 0 .969  30.594 333.6 518.9 0.934 60.2551 -0.84 0.267 164.7 162.2 -65.0 0.293 
10.23 6 . 4 4  16.67 TWO 18,505 221.9 7 8 . 3  32.5 

44230.0 47010.0 0.434 203.2 -15.8 
9 . 1 9  6.45 15.64 

-1.76 1.415 98.2 0 .969  
ONE 18.505 221.9 78 .3  

31.429 343.3 518.4  0.963 
32.2 

61.8951 2.51 0.269 164.5 163.9 - t5 .5  0.293 

44240.0  47010.0 0 . 4 P 5  199.3 -10.3 -0.57 1.415 93.4  0.969 32.025 353.2 518.1 0.980 63.0691 1.31 0.270 164.5 163.0 -65.6 0.294 
8 . 5 4  6 .45  14.99 ONE 18.505 221.9 78 .3  31.9 

44250.0 47010.0 0.400 193.1 -7.0 -0.35 1.415 8R.4 0 .970  3 2 . 3 4 4  3.3 158.0 0.9830 63.7051 1.07 0.270 164.5 162.8 -65.7 0.294 
8 . 4 3  6.46 14.89  ONE 18.505 221.9 78.3 31.9 

44260.0 47010.0 0.421 187.0 -4.0 -0.26 1.415 8 3 . 3  0 .970 32.373 13.6 158.2 0.9700 63.7761 0.97 0.271 164.6 162.8 -65.6 0.295 
8 .89  6.47 15.36 O N E  18.505 221.9 78.3 31.9 

54270.0 47010.0 0 .465  182.5 -1.8 -0.21 1.414 78.1 0.971 32.123 24.1  158.5 0.9430 63.3041 0.90 0.270 164.8 162.9 -65.4 0.295 
9 .9C 6 - 5 7  16.38 ONE 18.505 221.9 78 .3  32.1 

44280.0 47010.0 0.528 18C.1 -0.5 -0.18 1.413 72.8 0 .972  31.630 34.8 159.1 0.9000 62.3601 0.86 0.269 165.1 163.1 -65.1 0.295 
11.40 6 . 4 8  17,813 ONE 18.505 221.9 78 .3  32.4  

44290.0 47010.0 0.603 179.6 -0.2 -0.16 1.411 67.5 0 .973  30.946 45.7 159.9 0.8410 61.0501 0.83 0.268 165.5 163.4 -64.7 0.296 
13.29 6.49 19.78 ON< 1R.505 221.9 78.3 32.9 

ARRIVAL OATE - 2447110.0 

44zor.o r17iio.o 0 .597 208.3 -10.8 0 .37  1.408 112.2 0 .964 23.345 314.7 521.5 0.844 45.8451 0.43 0.247 164.3 164.1 -63.5 0.270 

44210.0 47110.0 0.532 zn9.6  -10.5 0.57 1.410 107.6 0.963 24.052 324.1 520.7 0.894 47 .2111  0.21 0.250 164.0 163.6 -64.1 0.279 

13.12 a.20 19.32 TWO 20.015 218.3 77.4 35.2 

11.50 6.21 17.71 1WO 20.015 218.3 77.4 34.7 

44220.0  47110.0 0.475 209.7 -7.h 
10.15 6.22 16.37 

1.W 1.411 102.9 0.962 
Two 20.015 218.3 77.4 

24.668 333.6 520.1 0.934 
34.2 

48.4011 -0 .69 0.252 163.8 162.7 -64.4 0.279 

44230.C 47110.0 0.432 202.1 -18.2 -2.55 1.412 98.2  0.962 25.160 343.4 519.7 0.963 49.3561 3.30 0.253 163.6 164.8 -65.1 0.200 
9.15 6.23 15.38 ONE 20.015 218.3 77.4 33 .9  

4k240.0  47110.0 0.402 199.0 -10.6 -0 .69 1.412 93.3 0.962 25.503 353.3 519.4 0.980 50.0261 1.42 0 .254 163.5 163.5 -65.1 0.200 
8.47 6.23 14-70 ONE 20.015 218.3 77.4 33.7 

44250.0 47110.0 0.397 192.8 -7.1 
8.37 6.24 14.61 

-0.40 1.412 88.3 0.962 
ONE 20-015 218.3 77 .4  

25.680 
33.6 

3.4 159.3 0.9830 50.3771 1.12 0.255 163.6 163.3 -65.2 0.201 

44260.0 47110.0 0.418 186.8 -4.0 -0.29 1.412 83.3 0.962 25.684 13.7 159.5 0.9700 50.3981 1.00 0.255 163.7 163.3 -65.1 0.2ql 
8.84 6.24 15.08 ONE 20.015 218-3 77.4 33.6 

44270.0 47110.0 0.462 182.3 -1.8 -0.23 1.411 78.1 0.963 25.524 24.2 159.8 0.9430 50.1051 0.92 0.255 163.9 163.4 -64.9 0.281 
9.84 6.25 16.09 ONE 20.015 218.3 77.4 33.8 



1979 
EARTH-URANUS 

OEPART ARRIVE SPEtO R A OECL I 1 V 1 P S I  1 ECCEN St44 THE11 THE12 PERIH APHEL I 2 V 2 P S I  2 (I A OECL SPEED 
OVI  DVZ OVT LEG COIST RIS OECLS LAROA 

44280.0 41110.0 0.525 180.0 -0.5 -0.20 1.410 72 .9  0.964 25.218 34.9 160.3 0.9000 49.5361 0.87 0.254 164.2 163.6 -64.6 0.282 
11.33 6.26 11.59 ONE 20.015 218.3 17 .4  34.2 

44290.0 4 1 1 1 0 ~ 0  0.6CO 119.5 -0.2 4 - 1 0  1.408 61.5 0 .966  24.795 45.8 161.1 0.8420 48.141A 0.83 0.252 164.6 163.9 -64.2 0.203 
13-21  6.27 1 9 - 5 7  ONE 20.015 218.3 77.4 34.6 

ARRIVAL DATE - 2447210.0 

44200.0 41210.0 0.594 208.4 -10.8 0.38 1.406 112.2 0.958 20.181 314.6 522.6 0.844 39.5181 0.41 0.233 163.4 164.5 -62.9 0.266 
13.05 6.01 19.06 TWO 19.145 215.1 76.5 37.0 

44210.0 41210.0 C.529 209.6 -10.5 0 .59  1.407 107.6 0.957 20.667 324.0 521.9 0.894 50.4401 0.19 0.236 163.0 164.0 -63.5 0.261 
11.44 6.02 11.46 7WO 19.145 215.1 76.5 36.5 

44220.0 41210.0 0.472 209.6 -1 .9  
10.08 6.02 16.10 

1.35 1.409 102.9 0 .956  
TYO 19.745 215.1 76.5 

21.084 333.6 521.3 0.934 
36.0 

41.234A -0.59 0.238 162.8 163.2 -63.9 0.267 

44230.0 47210.0 0.435 200.2 -22.7 4 - 0 1  1.409 98.1 0.955 21.413 343.4 520.9 0.964 41.0621 4.82 0.239 162.7 166.2 -64.6 0.268 
9.21 6.03 15.24  ONE 19.745 215.1 76.5 35.7 

44240.0 47210.0 0.399 198.8 -11.1 -0.82 1.410 93.3 0 .955  21.638 353.3 520.6 0.980 42-291A 1.55 0.240 162.6 164.1 -64.6 0.268 
8.42 6.04 14.45 ONE 19.745 215.1 16 .5  35.4 

44250.0 41210.0 0.395 192.7 -1.2 
8.32 6.04 14.36 

-0.46 1.410 88 .3  0.955 
ONF 19.745 215.1 76.5 

21.751 
35.3 

3.4 160.5 0 .9830  42.519). 1.18 0.241 162.6 163.8 -64.6 0.268 

44260.0 47210.0 0.416 186 .1  -4.1 -0 .33  1.409 83.3 0 .955  21.741 13.8 160.1 0.9100 42.5231 1.03 0.241 162.7 163.8 -64.5 0.269 
8.7M 6 .05  14.83 ONE 19.145 215.1 76.5 3 5 . 4  

44210.0 47210.0 0.460 182.3 -1.8 -0.26 1.408 78.2 0 . 9 5 6  21.631 24.2 161.0 0 .9430  42.3201 0.94 0.240 162.9 163.9 -64.3 0.269 
9 .78  6.05 15.84 ONE 19.745 215.1 76.5 35.6 

44280.0 41210.0 0 .522 179.9 -0.6 -0 .22  1.407 12.9 0.958 21.417 34.9 161.5 0.9000 41.934A 0189  0 .239  163.2 164.0 -64.0 0.210 
11.26 6.06 17.32 ONE 19.745 215.1 76.5 35.9 

44290.0 41210.0 0 .597  119.5 -0 .3 -0.20 1.405 67.6 0 .960  21.121 45 .1  162.2 0.8430 41.4001 0.84 0.238 163.1 164.3 -63.6 0.210 
13.12 6.07 19.19 ONE 19.145 215.1 76.5 36.4 

ARRIVAL OITE - 2447310.0 

44200.0 41310.0 0.592 208.5 -10.8 0 . 4 0  1.403 112.2 0.953 18.032 314.5 523.6 0.844 35.2191 0.40 0.220 162.4 165.0 -62.3 0.255 
13.01 5.84 18-85 1UO 18.332 212.4  75.5 38.9 

44210.0 47310.0 0 .527 209.7 -10.5 
11.39 5.85 17.24 

0.60 1.405 107.6 0.951 
TU0 18.332 212.4 75.5 

18.391 324.0 522.9 0.894 
38.3  

35.881A 0.18 0.222 162.0 164.5 -62.0 0.256 

44220.0 47310.0 0.470 209.6 -8.2 1.27 1.406 102.9 0.950 18.696 333.6 522.4 0.934 36.451A -0.51 0.224 161.8 163 .1  -63.2 0.256 
10.03 5-85 15.88 I Y O  18.332 212.4 15.5 37.8 

.4 
44230.0 41110.0 0.456 195.2 -34.4 -8.12 1.407 98.1 0 .949  18.934 343.4 522.0 0.964 36.9041 8.81 0 .226  161.6 169.2 -64.1 0.251 

9.71 5 . 8 1  15.57 ONE 18.332 212.4 15 .5  37.7 

44240.0 41310.0 0.397 198.6 -11.6 
8 . 3 1  5.86 14 .23  

-0.97 1.408 93.3 0 .949  
ONE 18.332 212.4 15.5 

19.095 353.3 521.1 0.980 
37.2 

3 1 . 2 l O A  1-70 0.227 161.6 164.1 -64.0 0.251 

44250.0 47310.0 0 . 3 9 2  192.6 -7.5 -0.53 1.408 88.3 0 .949  19.173 3.4 161.1 0.9830 31.3631 1.24 0.227 161.6 164.3 -64.0 0.257 
8.27 5.87 14.14 ONE 18.332 212.4 15 .5  31.1 

44260.0 47110.0 0.413 186.6 -4.2 -0.37 1.407 83.3 0 .949  19.166 13.7 161.8 0.9700 31.361A 1-01 0.227 161.1 164.3 -63.9 0.251 
8 .13  5.87 14.60 ONE 18.332 212.4 15.5 37.2 

44210.0 47310.0 0.451 182.3 -1.9 -0.29 1.406 78.2 0.951 19.017 2 4 . 2  162.1 0.9430 37.2111 0 .96  0.227 161.9 164.3 -63.1 0.258 
9.72 5.88 15.60 ONE 18.332 212.4 75.5 37.4 

44280.0 47310.0 0.519 180.0 -0 .1  -0.25 1.405 13.0 0.952 18.915 34.8 162.6 0 .9010  36.9301 0.90 0.226 162.2 164.5 -63.4 0.258 
1 1 - 1 9  5.88 11.07 UNE 18.332 212.4 15 .5  31.8 

44290.0 41310.9 0.593 119.6 -0.3 -0.22 1.403 67 .8  0.955 18.692 45.6 163.3 0.8440 36.5411 0.05 0.224 162.7 164.8 -62.9 0.259 
13.03 5.90 18.92 ONE 18.332 212.4  75.5 38.3 

ARRIVAL DATE = 2441410.0 

44200.0 41410.0 0.591 208.7 -10.8 0.42 1.402 112.2 0 .949  16.485 314.4 524.6 0.843 32.1241 0.38 0.201 161.3 165.4 -61.6 0.245 
12.98 5.69 18.67 TWO 19.023 210.0 74 .5  40.8 

44210.C 41410.0 0.526 209 .9  -10.5 0 .61  1.403 107.6 0 .941  16.764 323.8 524.0 0.893 32.63411 0.11 0.210 141.0 164.9 -62.2 0.246 
11.36 5.69 11.06 rno 19.023 210.0 74.5 40.2 

9 .99  5-10 15.69 T W O  19.1m 210.0 14.5 39.1 
44220.0 41410.0 0 .469  209.1 -8.4 1-21  1.404 102.9 0.945 16.999 333.5 523.4 0.934 33.0641 -0.45 0.212 160.7 164.2 -62.6 0.246 

44240.0 47410.0 0.396 198.5 -12.3 -1.16 1.406 93.3 0.943 11.304 353.2 522.0 0.980 33.62111 1.09 0.214 160.5 145.3 -63.3 0.246 
8.34 5.70 14.04 ONE 19.023 210.0 14.5 39.1 

4425O.C 47410.0 0.390 192.6 -1.8 -0.60 1.406 88.4 0.943 11.361 3.3 162.8 0.9830 33.1401 1.30 0.215 160.5 lbk.9 -63.4 0.247 
8.23 5.11 13.94 ONE 19.023 210.0 14.5 39.0 

44260.0 41410.0 0 .411  186.1 -4.4 -0.41 1.405 83.4 0.944 17.353 13.6 162.9 0.9710 33.1361 1.10 0.215 160.6 164.8 -63.3 0.247- 
8.68 5.11 14.39 ONE 19.023 210.0 74.5 39.1 

44210.0 41410.0 0.454 182.3 -2.1 
9 .66  5 -12  15.30 

-0.32 1.404 10.3 0.945 
ONE 19.023 210.0 14.5 

11.282 
39.3 

24.1 163.2 0.9430 33.4201 0.99 0.214 160.8 LW.8 -63.1 0.241 

44280.0.474LO.O 0.516 180.1 -0.8 -0.21 1.403 13.1 0.947 17.153 34.1 163.6 0.9010 33.*051 0.91 0.213 161.2 165.0 -62.1 0.248 
11.11 5.13 16.84 ONE 19.023 210.0 74.5 39.6 
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1919 
EARTH-URANUS 

b 
OEPART ARRIVE S P E E D  R A OECL I 1 V 1 PSI 1 E C C E N  S W A  THE11 THE12 PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 

OVI ovz ovr L F G  C O I S T  R A S  OECLS LAUOA 

44290.0 41410.0  0 . 5 8 9  119.1  -0.4 -0.24 1.401 61.9 0.950 16 .971  45.4 164.3 0.8450 33 .1091  0.86 0.212 161.7 !65.3 -62.3 0.249 
12.94 5.14 1 8 - 6 8 , ,  ONE 19.023 210.0 74.5 40.1 

ARRIVAL 0 1 l E  2441510.0 

44200.C 41510.0 

44210.0 41510.0  

44220.0 4 7 5 ~ 0 . 0  

44230.0 41510.0 

44240.0 41510.0 

44250.0 41510.0 ' 

44260.0 41510.0 

4 k 2 1 0 . 0  4 1 5 1 C . O  

44280.0 4 m n . o  

44290.0 41510.0 

44200.0 47610.0 

442 ic .o  4i6 io .o  

44220.0  47610 .0  

44230.0 4161n.n 

44240.0 4m.io.n 

44250.0 41610.0 

44261.0 41610.0 

44210.0 47610.0 

44280.0 41610.0 

44290.0 41610.0 

44200.0 47110.0 

44210.0 41710.0 

44220.0 41110.0 

44230.0 41110.0 

44240.0 41%0.0 

44250.0 41110.0 

44260.0 41110.0 

44210.0 41110.0 

44280.0 4 i i i n . o  

0 .591  208.9 -10.8 0.43 1.400 112.2 0 .945  15.325 314.2 525.6 0.842 29.8011 0 . 3 1  0 .196  160.2 165 .9  -60.8 0.2% 
12.91 5.56 18.53 TU0 20.283 201.9 13.5 42.1 

0.525 ZlP.1 -10.6 
11.34 5.56  16.90 

0.62 1.402 101.6 0.943 
TU0 20.283 207.9 1 3 . 5  

15 .550 323.6 524.9 0.893 
42.1 

30.2061 0 .16  0.198 159.9 165.4 4 1 . 4  0.23b 

0.468 209.9 -8.6 1-17 1.403 102.9 0.941 15.139 333.3  524.4 0.934 30.5431 -0.40 0.200 159.6 164.1 -61.9 0.236 
9.91 5.56  15.53 TkO 20.283 207.9 13.5 41.6 

0.503 222.3 25.4 13.31 1.404 98.2 0.939 L5.884 343.1 524.1 0.963 30.80% -12.51 0.202 159.4 1 5 1 . 1  -60.7 0.238 
1 O . R Z  5 .59  16.40 TU0 20.283 201.9 13 .5  41.6 

0 .354 198.4 -13.2 -1.40 1.404 93.3 0 .939  15.981 353.1  523.8 0.980 30.9821 2.12 0.203 159.4 165 .9  -62.1 0.237 
8 . 3 1  5 . 5 1  1 3 . 8 ~  O N E  20.283 201.9 73 .5  41.0 

0 .389  192.1 -8.1 -0.68 1.404 8 8 . 4  0 .939  16.026 3.2 163.8 0.9830 31.0691 1 .38  0.203 159.4 165.4 -62.1 0 .231  
8.19 5 - 5 7  13.76 ONE 20.283 201.9 13.5 40.9 

0 .409  1 8 6 . 8  -4 .6 -0.46 1 .404 83.5 0 .939  16.018 13.5 163.9 0.9710 31.0641 1.14 0.203 159.5 165.3 -62.6 0 .231  
8 .63  5.51  14 .21  ONE 20.283 201.9 13.5 40.9 

0 . 4 5 2  182.5 -2 .2  
9.60 5 .58  1 5 - 1 8  

-0.35 1.403 18.4 0.941 
ONE 20.283 201.9 1 3 . 5  

15.958 
41.1 

23.9 164.2 0 .9440  30.912A 1.01 0.202 159.1 165.3 -62.4 0.238 

0.512 180.2 -0.9 -0.29 1.401 13.3 0.943 15.853 34.5 164.6 0.9020 30.8031 0.93 0.201 160.1 165.5 -62.0 0.238 
11.03 5.59 16.62 ONE 20.283 201.9 1 3 . 5  41.5 

0 . 5 8 6  119.9 -0 .6  -0 .26 1.400 68.1 0 .946  15.708 4 5 . 2  165.2 0.8410 30.5691 0.87 0.200 160.6 165.1 -61.6 0.239 
12.84 5.60 18.44 ONE 20.283 207.9 1 3 . 5  42.0 

0.591 209.1 -10.9 
12.98 5 .44  1n.42 

0.525 210.3 -10.1 
11.34 5.44 16-78 

0 .461  210.1 -8.8 
9 - 9 6  5 . 4 4  15.40 

0.442 213.8 R.6 
9 - 3 7  5.44 1 4 . 8 1  

0 . 3 5 4  198.2 - 1 4 . 3  
8.30 5.44  13.14 

0 . 3 8 1  192.9 -8 .5  
8.16 5 . 4 5  13-60 

0.401 181.0 -4 .9  
8.58 5 .45  14 .03  

0.449 182.1  -2 .4  
9 .54  5.46 15.00 

0.509 180.4 -1.1 
10.95 5 . 4 6  16 .42  

0 .582 180.1 -0.7 
12 .74  5.48 18-22 

0.592 209.4 -11.0 
12.99 5.33 18.33 

0 . 5 2 5  210.6 -10 .7  
11.35 5.33 16.68 

0.467 210.4 -9 .0 
9.96 5 .33  15.29 

0.430 211.6 2 . 1  
9.11 5.33 14.54 

0.394 198.0 -15.8 
8.30 5.33 13.63 

0.386 193.1 -9.0 
8.13 5.33 13.46 

0.405 181.3 -5 .2  
8.54 5 .34  13.88 

0.446 182.9 - 2 . 1  
9.48 5.35 14.82 

0.506 18061 -1.3 
10.87 5.35 16.23 

A R R I V A L  D A T E  = 2 4 4 i 6 i n . o  

0.45 1.398 112.3 0 .942  14.421 313.9 526.5 0.841 28.0141 0.36 0.185 159.0 166.3 -60.1 0.220 
rkO 19.325 206.1 7 2 . 5  44 .1  

0 .63  1.4CO 1 0 1 - 7  0 .939  14 .614 323.4 525.9 0.892 28.331A 0.15 0.187 158.1  1 6 5 . 8  -60.1 0.2213 
TWO 19.325 206.1 7 2 . 5  44.0 

1.13 1.401 103.0 0 .931  14 .771 333.1 525.4  0.933 28.608A -0.31 0.189 158.4 165.2 -61.1 0.228 
T U 0  19.325 206.1 72.5 43.5 

6.50 1.402 98.3 0 .935  14.891 342.9 525.0 0.963 28.8191 -5.16 0.191 158.3 161.1 -60.9 0.228 
TU0 19.325 206.1 1 2 . 5  43.2 

- 1 . 1 1  1.403 9 3 . 4  0.935 14.910 352.9 524.0 0.980 28-961A 2.42 0.192 150.2 166.6 -62.0 0.228 
ONE 19.325 206.1 12.5 42.9 

-0.16 1.403 88.5 0 .935 15.006 3.0 164.8 0.9830 29.0301 1.46 0 .192  158.2 165.9 -62.6 0.228 
ONE 1 9 . 3 2 5  206.1 12.5 42.8 

-0.50 1 .402 83.6 0.935 14.998 13.3 164.9 0 .9110  29.0251 1.18 0.192 158.3 l.bS.8 -61.9 0.229 
ONE 19.325 206.1 12 .5  42.8 

-0.38 1.401 1 8 . 5  0 . 9 3 1  14.948 23.1 165.1 0.9450 28.9511 1.04 0.191 158.5 165.8 -61.1 0.229 
ONE 19 .32s  206.1 12.5 43.0 

-0.32 1.400 13.4 0 .939  14.859 3 4 . 3  165.5 6.9040 28.8141 0 .95  0.190 158.9 165.9 -61.3 0.230 
ONE 19.325 206.1 12.5 43.4 

-0.28 1.398 68.2 0.942 14.731 44.9 166.1 0 .8490  28.6251 0.88 0 . 1 8 9  159.4 166.2 -60.0 0.231 
ONE 19 .325  206.1 12 .5  43.9 

ARRIVAL OPTE * 2441110.0 

0.46 1 .391 112.4 0.939 13.111 313.6 521.3 0.839 26.5951 0.35 0.175 157.8 166.8 -59.2 0.220 
TWO 18.336 204.4 11.5 46.1 

0.64 1.399 107.8 0.936 13.816 323.2 526.1 0 .891  26.8611 0.15 0.117 157.4 166.3 -59.9 0.220 
1UO 18.336 204.4 11 .5  46.0 

1.10 1 .400 103.1 0.933 14.008 332.8 526.3 0.932 27.085A -0.34 0 .119  151.2 165.1 -60.4 0.220 
ruo 18.336 204.4 71.5 45.4 

TWO 18.336 204.4 11.5 45.1 
4 . 4 1  1-401 98.4 0.932 14.110 342.1 525.9 0.962 27.2581 -3.13 0.180 151.0 163.4 -60.4 0.220 

-2.11 1.401 93.5 0 .931  14.111 352.1  525 .1  0.919 21.315A 2.82 0.181 156.9 167.3 -61.3 0.220 
ONE 18.336 204.4 7 1 . 5  44.8 

-C .86  1.401 88.6 0.931 14.207 2.8 16S.7 0.9830 21.4311 1.56 0.182 156.9 166.5 -61.3 0.220 
ONE 18.336 204.4 71.5 44.1 

-0.56 1.401 8 3 . 1  0.932 14.200 13.1 162.8 0.9120 27.4281 1.22 0.192 151.0 166.3 -61.2 0.221 
, ONE 18.336 204.4 11 .5  44.8 

-0.42 1.400 18.1  0 .933  14.156 23,s 166.0 0 .9460  21.3671 1.06 0.181 157.3 166.3 -60.9 0.221 
ONE 18.336 204.4 11.5 45.0 

-0.31 1.398 73.6 0.936 14.080 0 166.4 0.9050 27~2541 0.96 0.ldO 151.6 166.4 -60.6 0.222 
ONE 18.336 204.4 1 1 - 5  45 .3  
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1979 
EARTH-URANUS 

OEPbRT ARRIVE SPtEO R 1 OECL I 1 V 1 PSI 1 ECCEN SMA WET1 THE72 PERIH APHEL 1 2 V 2 PSI  2 R 1 OECL SPEED 
DV1 OVZ OV7 LEG C O I S T  RAS OECLS LAM01 

44290.0 47710.0 0.578 180.3 -0.9 -0.30 1.397 68.4 0.939 13.975 44.6 166.9 0.8510 27.0991 0.89 0.178 158.2 166.6 -60.1 0.223 
1 2 . M  5.37 lR.01 ONE 18.336 204.4 71.5 45.9 

ARRIVAL O A T €  - 2447810.0 

44200.0 47810.0 0.593 209.7 -11.0 0.47 1.390 112.6 0.936 13.144 313.3 528.1 0.837 25.451A 0.34 0.165 156.5 167.2 -58.4 0.213 
13.02 5 . 2 4  I R . 2 6  T U 0  19.604 202.9 70.4 48.7 

44210.0 478 in .o  0.526 211.0 -10.8 
11.37 5.24 16.60 

44220.0 47810.0 0.468 210.7 -9.2 
9 .97  5.23 15.20 

44230.0 47810.0 0.426 210.8 -0.4 
9.02 5.23 14.25 

44240.0 4781n.o 0.394 197.7 -17.8 
8.32 5.24  13.55 

44250.0 47810.0 0.384 193.4 -9.6 
R.10 5.24 13.34 

0.64 1.398 107.9 0.933 
TWO 19.604 202.9 70.4 

1.07 1.399 103.2 0.930 
T W O  19.604 202.9 70.4 

3.50 1.400 98.5 0.929 
TWO 19.604 202.9 70.4 

-2.67 i .4on 93.7 0.928 
ONE 19.604 202.9 70.4 

-0.98 1.400 88.8 0.928 
ONE 19.604 202.9 70.4 

13.282 322.8 527.6 0.889 25.6741 0.14 0.167 156.1 166.7 -59.1 0.213 
58.0 

13.396 332.6 527.1 0.931 25.8621 -0.31 0.169 155.9 166.2 -59.6 0.213 
47.4 

13.484 342.4 526.8 0.961 26.0071 -2.76 0.171 155.7 164.4 -59.7 0.213 
47.0 

13.542 352.4 526.6 0.979 26.1041 3.38 0.172 155.6 168.2 -60.5 0.213 
46.8 

13.568 2.5 166.6 0.9830 26.152A 1.67 0.172 155.6 167.0 -60.5 0.213 
46.7 

44260.0 47R10.0 0.403 187.6 -5.6 -0 .61  1.400 83.8 0.928 13.561 12.8 166.6 0.9720 26.1501 1.27 0.172 155.7 166.8 -60.4 0.213 
8.49 5.24 13.73 ONE 19.604 202.9 70.4 46.7 

44270.0 47810.0 0.444 183.3 -2 .9  -0.45 1.399 78.8 0.930 13.523 23.2 166.9 0.9470 26.0991 1.09 0.171 155.9 166.8 -60.2 0.214 
9 .41  5.25 14.66 ONE 19.604 202.9 70.4 46.9 

4428P.O 47810.0 0.5@2 180.9 -1.5 -0.37 1.397 73.8 0.933 13.456 33.7 167.2 0.9070 26.0051 0.98 0.170 156.3 166.9 -59.8 0.214 
10.79 5.26  16.05 ONE 19.604 202.9 70.4 47.3 

44290.0 47810.0 0.574 180.6 -1.0 -0.32 1.396 6 8 . 6  0.936 13.364 44.3 167.7 0.8530 25.8751 0.90 0.169 156.8 167.1 -59.3 0.215 
12.54 5.27 17.81 ONE 19.604 202.9 70.4 47.8 

ARRIVAL ObTE * 2447910.0 

44200.0 47910.0 0.594 210.0 -11.1 0 . 4 8  1.395 112.7 0.934 12.675 312.9 528.9  0.835 24.5164 0.33 0.156 155.1 167.6 -57.6 0.207 
13.06 5.16 18.22 TWO 20.294 201.6 69.4 50.7 

44210.0 47910.0 0.527 211.3 -11.0 0.65 1.397 108.1 0 .931  12.797 322.5 528.4  0.888 24.705A 0.13 0.158 154.7 167.2 -58.2 0.206 
11.40 5.15 16.55 T k O  20.294 201.6 69.4 50.0 

44220.0 47910.0 

t 
0.468 211.1 -9.4 

9.98 5.15 15.13 
1.05 1.398 103.4 0.928 
TWO 20.294 201.6 69.4 

12.897 332.2 528.0 0.930 
49.4 

24.8651 -0.29 0.160 154.5 166.6 -58.7 0.206 

44230.0 47910.0 0.425 210.5 -2.2 2.93 1.399 98.6 0.926 12.974 342.1 527.7 0 .961  24.9881 -2.19 0.162 154.3 165.2 -59.0 0.206 
8.98 5.15 1 5 - 1 3  TWO 20.294 201.6 69.4 49.0 

0.397 197.1 -20.7 
8.37 5.15 13.52 

-3 .51  1.399 93.8 0.925 
ONE 20.294 201.6 69.4 

13.025 352.1 527.5 0.979 
48.8 

25 .0711  4.22 0.163 154.2 169.2 -59.8 0.206 

44250.0 47SlO.0 0 .383  193.7 -10.3 -1 .11  1.399 88.9 0.925 13.047 2.2 167.4 0.9830 25.1121 1.79 0.163 154.2 167.6 -59.7 0.206 
8.08 5.15 13.23 ONE 20.294 201.6 69.4 48.6 

44260.0 4791C.O 0 .4@1 188.0 -6.0 -0 .67 1.398 84.0 0.925 13.042 12.5 167.5 0.9730 25.1101 1.33 0.163 154.3 167.3 -59.6 0.207 
8.45 5.15 13.60 ONE 20.294 201.6 69.4 48.7 

44270.0 47910.0 0.441 183.6 -3.2 -0.49 1.398 79.0 0 .927  13.008 22.8 167.7 0.9480 25.0681 1.12 0.162 154.5 167.2 -59.4 0 0 2 0 7  
9.35 5.16 14.51 ONE 20.294 201.6 69.4 48.9 

44280.0 47910.0 0.499 181.3 -1.7 -0.40 1.396 74.0 0.930 12.949 33.3 168.0 0.9090 25 -9891  1-00  0.161 154.9 167.3 -59.0 0.208 
10.71 5.17 15.88 ONE 20.294 201.6 69.4 49.3 

44290.0 47910.0 0.57C 180.9 -1.2 -0.34 1.395 68.9 0.934 12.867 43.9 168.5 0.8560 24.8791 0.91 0.160 155.4 167.5 -58.5 0.209 
12.44 5.18 17.62 ONE 20.294 201.6 69.4 49.8 

44300.0 47910.0 0.649 182.0 -1.5 -0 .31  1.393 63.7 0.938 12.768 54.5 169.0 0.7900 24.7461 0.85 0.158 156.1 167.8 -57.9 0.210 
14.45 5.20 19.65 ONE 20.294 201.6 69.4 50.4 

ARRIVAL OATE - 2448010.0 

44200.0 48010.0 0.596 210.4 -11.2 0.49 1.394 112.9 0.932 12.287 312.5 529.6 0 .833  23.7421 0.32 0.147 153.7 168.0 -56.7 0.201 
13.11 5.08 18.19 TWO 18.899 20C.4 68.3 52.8 

44210.0 48010.0 0.529 211.7 -11.1 0.66 1.396 108.2 0.929 12.395 322.1 529.1 0.886 23.9051 0.13 0.150 153.3 167.6 -57.4 0.201 
11.43 5.08 16.51 TWO 18.899 200.4 68.3 52.0 

44220.0 48010.0 0.469 211.5 -9.6 1.03 1.397 103.5 0.926 12.485 331.9 528.7 0.929 24.0421 -0.27 0.152 153.0 167.1 -57.9 0.200 
10.C1 5.07 15.08 TU0 18.899 200.4 68.3 51.5 

44230.0 48010.0 0.424 210.6 -3 .6 2.55 1.398 98.8 0.924 12.554 341.7 528.4 0.960 24.148A -1.82 0.153 152.8 165.9 -58.2 0.200 
8.97 5.07 14.04 TWO 18.899 200.4 68.3 51.0 

44240.0 48010.0 0.403 195.7 -25.3 -4.89 1.398 94.0 0.922 12.599 351.8 528.3 0.978 24.2191 5.60 0.154 152.7 170.6 -59.0 0.200 
8.50 5.07 13.57 ONE 18.899 200.4 68.3 50.8 

44250.0 48010.0 0.383 194.1 -11.0 -1.26 1.398 89.1 0.922 12.619 1.9 168.2 0.9830 24.2551 1.94 0.154 152.7 168.1 -50.9 0.200 
8.06 5.07 13.13 ONE 18.899 200.4 68.3 50.6 

44260.p 48010.0 0.399 188.5 -6.5 -0.74 1.398 84.2 0.923 12.614 12.1 168.3 Om9740 24.2541 1.39 0.154 152.8 167.8 -58.0 0.200 
8.41 5.07 13.48 ONE 18.899 20C.4 68.3 50.7 

44270.0 40010.0 0.438 184.1 -3.6 -0.53 1.397 79.2 0.925 12.584 22.5 168.4 0.9490 24.2191 1.15 0.154 153.0 167.7 -18.6 0.201 
9.29 5.08 14.37 ONE 18.899 200.4 68.3 50.9 

53 



1979 
EARTH-URANUS 

DEPART ARRIVE SPEED R A OECL 
nvi  ovz 0vr 

1 

44280.0 48nio.o 0.495 181 .7  -2.0 
10.62 5.09 15.71 

4 4 Z $ C . O  48010.0 0 .565  181.2 -1 .5  
12.33 5 .10  17.43 

44300.0 4R010.0 0.644 182.3 - 1 . 7  
14.33  5 .12  19 -55  

s 

44200.0 4Ri in .o  O.WI 2io.r.  -11.4 
1 3 . 1 7  5.02. 18.19 

44zio.o 48iic.o n.531 212.1 -11.2 

44270.0 4 e i i n . o  0.471 212.0 -9 .8  

1 1 . 4 8  5.01 16.49 

10.04 5.00 15.04 

0.424 210.8 -4.6 
8.97 5.00 13.97 

44240.0 48110.0 0.421 192.3 -33.7 
8.89 5.01 13.90 

,h 

4425C.O 4 110.0 i 0.382 194.4 -11 .9  
8.04 5.00 13.04 

44260.0 48110.0 0 .397  189.0 -6 .9  
8 . 3 7  5 .00 13.37 

44270.0 48110.0 0.435 184.5 -3 .9  
9 .22 5.01 1 4 . 2 3  

44280.0 48110 .0  0 . 4 9 2  1 8 2 . 1  - 2 . 7 .  
10.54 5 .02  15.56 

44290.0 48110.0 0.561 181.6 - 1 . 7  
12.23 5.03 17.26 

44300.0 48110.0 0.639 182.7 -1.9 
14.20 5.05 19.25 

44200.0 48210.0  0.601 211.1  -11.5 
13.24 4.96 18.19 

4421C.O 48210.0 0 . 5 3 3  212.6 - 1 1 . 4  
11.53 4.95  16.48 

44220.0 4 8 2 1 0 . 0  0 . 4 7 2  212.4  -10.1 
10.08 4.94 15.02 

44230.0 48210.0 0.425 211.1 - 5 . 4  
8.99 4.94 13.92 

44240.0 4nzio.o c .502  180.0 -52.8 
10.78 4.98  15.76 

44250.0 4 R E l @ . 0  0.381 194.8 -12.9 
8.C3 4.94 12.97 

44260.0 48210.0 0.395 189.5 -7.5 
8 .33  4 .94  13.27 

4427c.c 4oz in .o  0 . 4 3 2  185 .0  - 4 . 3  
9 . 1 6  4.95 1 4 - 1 0  

44280.0 4R210.0 0.488 1 0 2 . 5  -2 .6  
10.45 4.96 15.41  

4429c.o 4 ~ ~ 1 0 . 0  0.557 182.0 -1.9 
12.12 4.97 17.09 

44300.0 4 8 ~ 1 0 . 0  0.434 183.0 -2 .1  
14.07 4.99 19.06 

I I v I ps i  I ECCEN SUA r H E i i  THETZ P E R I H  APHEL 
LFG C O I S T  RAS OFCLS LAUOA 

-0.43 1.395 74.2  0.927 12.531 32.9 160.8 0.9110 24.1521 
ONE 10.899 200.4 6 8 . 3  51.7 

- 0 . 3 7  1.394 69 .1  0.931 12.458 43.4 169.2 0.8580 24.0581 
ONE 18.899 200.4 68 .3  5 1 . 8  

-0.33 1 .392  63.9 0.936 
ONE 18.899 200.4 68.3 

12.369 
52.4 

54.0 169.7 0.7930 23,944A 

ARRIVAL OATE - 2448110.0 

0.50 1.393 113.1 0.931 11.963 312.0 530.4 0.830 23.0961 
T U 0  18.602 199.3 67.2 54.8 

0.66 1.395 108.4 0.927 12.060 321.7 529.9 0.R84 23.237A 
TWO 18.602 199.3 67.2 54.1 

1.01 1.396 103.7 0 . 9 2 4  12.141 331.5 529.5 0 .927  23.35511 
TWO 18.602 199.3 67.2 53.5 

2 . 2 8  1.397 98.9 0.921 12.2G3 341.3 529.2 0.959 23.4471 
TWO 18.602 199.3 67 .2  53.1 

-7.61 1-34?  94.1 0.920 12.244 351.4 529.0 0 .978  23.510h 
ONE 1R.602 199.3 67.2 53.0 

-1 .44 1.397 89.3 0.920 
ONE 16.602 199.3 6 7 . 2  

12.262 
52.7  

1 .5  163.0 0.9830 23.541A 

-0.81 1.397 8 4 . 4  0.921 12.258 11.7 169.0 0 .9740  23.54111 
ONE 18.602 199.3 67.2  52 .7  

-0.58 1.396 7 9 . 4  0.922 12.231 22 .1  169.2 0.9510 23.5111 
' ONE 18.602 1 9 9 . 3  67.2 52.9  

- 0 . 4 6  1.395 7 4 . 4  0.925 12.183 32.5 169.5 0.9130 23.4551 
ONE 1R.6nZ 199.3 67.2  53.3 

-0.39 1.393 6 9 . 3  0 ,929  12.118 43.0 169.9 0.8610 2 3 . 3 7 4 1  
ONE 1R.602 1 9 9 . 3  67.2 53.8 

-0.35 1.391 6 4 . 2  0 . 9 3 4  
ONE 18.602 199.3 67.2 

12.036 
54.4 

53.5 170.4 0.1970 23.27bA 

ARRIVAL OITE 2448210.0 

0 .51  1.393 113.3 0.929 11.690 311.6 531.0 0.828 22.552A 
TYO 20.11fl 198.3 66.2 56.9 

0.67 1.394 108.6 0 .925  11.778 321.3 530.6 0.882 22.67% 
THO 20.11R 198.3 66.2 56.1 

0 .99 1.395 103.9 0 . 9 2 2  11.852 331.0 530.2 0.925 22.7791 
T U 0  20 .118  198.3 66.2 55 .5  

2.09 1.396 99 .1  0.920 11.909 340.9 529.9 0.958 22.859A 
TWO 20.118 198.3 66.2 55.1 

-15.27 1.397 94.3 0.918 
ONE 20.118 198.3 66.2 

-1 .65 1.396 89.5 0.918 
UNE 20.118 198.3 66.2 

-0 .89 1.396 
ONE 20,118 

84.6 0.918 
198.3 66.2 

-0.62 1.395 79.6 0.920 
ONE 2 O . I l R  198.3 6 6 . 2  

-0.49 1 . 3 9 4  74.6 0 .923  
ONE 20.118 198.3 66.2 

4 . 4 1  1.392 69.6 0.927 
ONE 20.118 198.3 66.2 

-0.37 1.39fl 64.5 0.932 
ONE 20.118 198.3 6 6 . 2  

I 2 V 2 PSI 2 R A OECL SP€EO 

1.02 0.153 153.4 167.8 -58.2 0.202 

0.93 0.151 153.9 167.9 -57.7 0.203 

0.86 0.149 154.6 168.2 -57.1 0.204 

0.31 0.139 152.1 1611.4 -55.0 0.196 

0.12 0.142 151.7 168.0 -56.5 0.195 

-0.25 0.144 151.4 167.5 -57.0 0 .193  

-1.56 0.145 151.2 166.5 -51.3 0 .194  

8.31 0.146 151.1 172.9 -58.3 0 .195  

2.11 0.146 151.1 ~ 8 . r  -58.1 0.194 

1.45 0.146 151.2 168.2 -58.0 0.195 

1.19 0.146 151.5 168.1 -5707 0.195 

1.06 0.145 151.8 168.2 -57.4 0.196 

0.94 0.143 152.4 168.3 -56.9 0.191 

0.87 0.141 153.1 168.6 - h e 3  0.199 

0.30 0.132 150.4 168.8 -54.9 0.191 

0.12 0.134 150.0 168.4 -55.6 0.190 

-0.24 0.136 149.7 167.9 -56.2 0.190 

-1.36 0.138 149.5 167.0 -56.5 0.189 

11.946 351.0 529.8 0.977 22.914A 15.97 0.139 149.4 178.4 -57.5 0.192 
55.5 

11.963 1.1 169.7 0.9830 22.942P 2.32 0.139 149.4 169.2 -51.2 0.189 
54.7  

11.959 11.3 169.7 0.9750 22.9436. 1.53 0.139 149.6 168.7 -57.1 0.190 
54.7 

11.935 21.6 169.9 0.9520 22.918A 1.23 0.138 149.8 168.6 -56.9 0.190 
54 .9  

11.892 32.0 170.2 0.9150 22.869A 1.06 0.137 150.2 168.6 -56.6 0.191 
55.3 

11.832 42.5  170.5 0.8640 22.6001 0.96 0.136 150.7 168.7 -56.1 0.192 
55.8 

11.758 53.0 111.0 0.8010 22.715A 0.67 0.134 151.4 168.9 -55.4 0.191 . 
56.4 

ARRIVAL DATE = 2448310.0 

44200.0 48310.0 0.604 211.5 -11.6 0 .52  1.792 113.5 0.928 11.458 311.1 531.7 0.825 22.0921 0.30 0.125 148.7 169.2 -54.0 0.187 
13.31 4-91 18.22 TWO 20.062 197.4 65.1 59.0 

4421 0.0 4 ~ 3 i n . o  0.536 213.0  -11.5 
1l.hO 4.90 16.49 

0.67 1.394 108.8 0.924 
l Y 0  20.062 197.4 65.1 

11.540 320.8 531.2 0 .879 
58.2 

22.2001 0.12 0.127 148.3 168.8 -54.7 0.186 

44220.0 48310.0 0.475 213.0 -10.3 0 .98  1.395 104.1 0.920 11.607 330.6 530.9 0.924 22.2911 -0.22 0.129 148.0 168-3  -55.3 0.105 
10.13 4.89 15.n2 Tho 20.062 197.4 65 .1  57.6 

44230.0 4 H 3 I O . 9  0.426 211.6 -6.1 1.93 1.396 9 9 . 3  0.918 11.659 340.5 530.6 0.957 22.36211 -1.21 0.131 147.8 167.5 -55.6 0.185 
9 . O L  4 .89 1 3 . 8 9  1 k O  20.062 197.4 65.1 57.1 

44250.0 4831n.0 0.381 195.2 -14.1 -1.91 1.396 89.7 0.916 11.710 0.6 170.4 0.9830 22.4361 2.58 0.132 141.7 169.8 -56.4 0.103 
8.03 4.88 12-91 ONE 20.062 197.4 65.1 56.7 



1979 
EARIH-URANUS 

DEPART ARRIVE SPFEO R A OECL I 1 V 1 PSI 1 ECCEN SMA T H E 1 1  THE12 PERlH APHEC I 2 V 2 PSI  2 R A .OECL SPEED 
O V I  O V Z  OVl 1EG COlSl RAS OECLS LAWOA 

44260.0 48310.0 9.393 190.0 -8.1 -0 .91  1.395 84.8 0 .911  11.706 10.9 110.4 0.9160 22.4371 1.61 0.132 147.8 169.2 -46.3 0.185 
8.29 4.89 13-17 ONE 20.062 191.4 65.1 56.1 

442lC.0 48310.0 0.430 185.6 -4.7 -0.61 1.394 79.9 0.918 11.685 21.2 170.6 0.9530 22.416A 1 - 2 7  0.131 148.0 169.0 -56.1 0.185 
9.09 4.89 13.99 ONE 20.062 191.4 65.1 56.9 

44280.0 4831C.0 0.484 183.0 -2 .9  -0.52 1.393 74.9 0.921 11.645 31.5 170.8 0.9110 22.3144 1.09 0.130 148.4 169.0 -55.1 0.186 
10.36 4.90 15.26 ONE 20.062 191.4 65.1 51.3 

44290.0 48310.0 0.552 182.4 -2.2 -0 .44 1.392 69.9 0.925 11.590 42.0 171.2 0.8670 22.314A 0 .91  0.129 148.9 169.1 -55.2 0.187 
12.01 4.92 16.92 ONE 20.062 191.4 65.1 57.8 

44309.0 483lG.0 0.629 183.4 -2 .3  -0.39 1.390 64.8 0.932 11.522 52.5 111.6 0.8040 22.2401 0.88 0 .121  149.6 169.3 -54.6 0.189 
13.94 4.93 in.8e ONE 20.062 191.4 65.1 58.4 

' ARRIVAL OAT€ 2448410.0 

44200.0 48410.0 0.608 212.0 -11.8 0.53 1.391 113.1 0.921 11.262 310.6 532.3 0.822 21.102A 0.29 0.118 146.8 169.5 -53.1 0.183 
13.39 4.86 18.26 TWO 18.598 196.5 64.0 61.0 

44210.0 48410.0 0.538 213.5 -11.7 0.68 1.393 109.0 0.923 1 1 . 3 3 1  320.3 531.9 0.811 21.191A 0.11 0.120 146.4 169.2 -53.8 0 .182  
11.67 4.85 16.52 l k f l  18.598 196.5 64.0 60.3 

44220.0 4~3410.0 0.471 213.5 -10.6 0 . 9 7  1.394 104.3 0.919 11.399 330.1 531.5 0.922 21.0114 -0.21 0 .122  146.1 168.7 -54.4 0.101 
1O.IR 4 . 8 4  15.02 T U 0  18.598 196.5 64.0 59.6 

44230.0 48410.0 0.427 212.1 -6.8 1.81 1.395 99.6 0.917 11.441 340.0 531.3 0.555 21.94011 -1.09 0.124 145.9 161.9 -54.0 0.181 
9.04 6 - 8 4  13.81 TWO 18.598 196.5 64.0 59.2 

44240.0 48410.0 0.541 229.2 17.5 18.08 1.395 94.8 0.915 11.480 350.0 531.1 0.976 21.983A -11.39 0.125 145.8 158.2 -52.6 0.184 
11.13 4 . 8 8  16.61 l b 0  18.598 196.5 64.0 59.6 

442SO.O 4841G.0 0.381 195.5 -15.5 -2.23 1.395 89.9 0 .914  11.495 0.2 171.0 0.9830 22.006A 2.89 0.125 145.8 170.4 -55.5 0.101 
8.03 4.83  12.81 ONE 18.598 196.5 64.0 58.8 

44260.0 48410.0 0.392 190.6 -8.7 - 1 . 0 1  1.395 85.0 0.915 11.492 10.4 17111 0.9160 22.0081 1-10 0.125 145.9 169.6 -55.4 0.181 
8.25 4.84 13.09 ONE 18.598 196.5 64.0 58.8 

44210.0 48410.0,  0.427 186.1 -5.2 - C . l 2  1.394 8C.1 0 .911  11.472 20.7 171.2 0.9550 21.990A 
9.03 4 . 8 4  13.87 ONE 18.598 196.5 64.0 58.9 

44280.0 48410.0 0.481 183.5 -3.2 -0.56 1.393 75.2 0.920 11.436 31.0 171.4 0.9190 21.9531 
10.27 4 - 8 5  15.12 ONE 18.598 196.5 64.0 59.3 

44290.0 48410.0 0 . 5 4 8  182.9 - 2 . 4  -0.46 1.391 70.1 0.924 11.386 41.5 171.8 0.8700 21.9021 
11.89 4.81 16.16 ONE 18.598 196.5 64.0 59.1  

44300.0 48410.0 0.624 183.8 -2.6 -0.41 1.389 65.1 0.929 11.323 51.9 112.2 0.8080 21.83BA 
13.81 4.88 18.69 ONE 18.598 196.5 64.0 60.4 

ARRIVAL D A T E  = 2448510.0 

44200.0 46510.0 C.611 212.5 -11.9 0.54 1.391 114.0 0.926 11.093 310.0 532.9 0.818 21.369A 
13.49 4.M 18.31 1 w O  19.077 195.1 62.9 63 .1  

r t  

44210.0 4 5 l C . O  0.542 214.0 -11.9 0.68 1.393 109.3 0.922 11.163 319.8 532.5 0.874 21.4534 
11.74 4.81 16.55 T U 0  19.011 195.1 62.9 62.3 

44220.0 49510.0 0.419 214.1 -10.8 0.96 1.394 104.5 0.918 11.222 329.6 332.2 0.920 21-524A 
10.24  4.80 15.04 rwo 19.011 195.1 62 .9  61.7 

54230.0 48510.0 0.429 212.6 -7.3 1.71 1.394 99.8 0.915 
9.07 4.19 13.81 I TNO 19.017 195.1 62.9 

11.261 339.5 531.9 0.954 
61.2 

21.579A 

44240.0 48510.0 0.438 218.0 18.2, 9.40 1.395 95.0 0.914 11.291 349.5 531.8 0.915 21.618A 
9.21 4.80 14.08 ?NO 19.011 195.1 62.9 61.1 

44250.0 48510.0 0.382 195.1 -17.2 -2.65 1.395 90.2 0.913 11.311 359.7 531.7 0.983 21.639A 
8 . 0 5  4 - 7 9  12.84  ONE 19.071 195.1 62.9 60.8 

44260.0 48510.0 0.390 191.3 -9.4 -1.18 1.394 85.3 0.914 11.309 9.9 171.1  0.9170 21.641A 
8.22 4 - 7 9  13.01 ONE 19 .071  195.1  62.9 60.8 

44210.0 48510.6 0.424 186.7 -5.6 
8 -97  4.80 13.76 

-0.77 1.393 80.4 0 .915  
ONE 19.077 195.1 62.9 

11.291 
60.9 

20.1 171.8 0.9560 21.626A 

44280.0 48510.0 0.477 184.0 -3.6 -0.59 1.392 15.4 0.918 11.258 30.5 112.0 0.9210 21.595A 
10.18 4.81 14.99 ONE 19.071 195.1 62.9 61.3 

44290.0 48510.0 0.543 183.3 -2.1 -0.49 1.391 70.4 0.922 11.212 40.9 112.3 0.8130 21.550A 
11.78 4.82 16.60 ONE 19.017 195.1 62.9 61.7 

44300.0 48510.0 0.619 184.2 -2.8 
13.68 4.84  18.52 

-0.43 1.389 65.4 0 .921  
ONE 19.011 195.1 62.9 

11.153 
62.3 

51.3 172.1 0.8120 21.494A 

ARRlVAL DATE = 2448610.0 

44200.0 48610.0 0 . t 1 5  212.9 -12.0 0.55 1.391 114.2 0.926 10.950 309.5 533.5 0.815 21.0851 
13.58 4.19 18-37 rho 20.448 195.0 61.9 65.1 

44210.0 48610.0 0.545 214.5 -12.1 0.68 1.392 109.5 0.921 11.015 319.2 533.1 0 .811  21.1591 
11.83 4.11 16.60 TU0 20.448 195.0 61.9 64.3 

44220.0 48610.0 0.482 214.1 -11.1 0.95 1.393 104.8 0.917 11.070 329.0 532.8 0.917 21.2224 
10.30 4.76 15.01 Two 20.468 195.0 61.9 63.1 

1.31 0.125 146.1 169.4 -55.2 0.181 

1.12 0.124 146.5 169.4 -54.9 0.182 

0.99 0.122 147.0 169.5 -54.4 0.183 

0.89 0.120 147.1 169.6 -53.8 0.185 

0.28 0.112 144.8 169.8 -52.2 0.180 

0.11 0.114 144.4 169.5 -52.9 0.118 

-0.20 0.116 144.1 169.1 -53.5 0.178 

-0.99 0.118 143.9 168.4 -53.9 0.111 

-8.11 0.119 143.8 163.4 -53.2 0.178 

3.30 0.119 143.8 171.0 -54.7 0.117 

1-80 0.119 143.9 110.0 -14.6 0.171 

1.36 0.119 144.2 169.8 -54.4 0.177 

1.14 0.118 144.5 169.8 -55.0 0.178 

1 - 0 0  0.116 145.0 169.8 -53.6 0.179 

0.90 0.114 145.7 170.0 -53.0 0.101 

0.28 0.106 142.1 170.2 -51.3 O e l l l  

0.11 0.108 142.3 169.8 -52.1 0.175 

-0.19 0.110 142.0 169.4 -52.6 0.174 

55 



1919 
EARTH-URANUS 

DEPART A R R I V C  SPLLO R A OECL I I V I PSI  I ECCEN St44 THETI THE12 PERIH APHEC I 2 V 2 .PSI 2 R A DECL SPEED 
OV1 O V Z  O V l  LEG C O l S l  RAS OECCS LAMOP 

44230.0 4R610.0 0.430 213.3 -7.9 1.63 1.394 100.0 0.914 11.112 339.0 532.5 0.952 21.2124 -0.91 0.112 141.8 168.8 -53.0 0.174 
9.11 4.16 13.81 Tho 20.448 195.0 61.9 63.2 

. 44240.0 48610.0 0.415 215.0 9.6 6 - 4 0  1.394 95.3 0.913 11.140 349.0 532.4 0.915 21.3064 -5 .80 0.113 141.1 165.5 -52.8 0.114 
8 - 1 7  4.76 13.53 TU0 20.448 195.0 61.9 63.0 

44250.0 48610.0 0.384 195.8 -19.4 -3.20 1.394 90.4 0.912 11.154 359.1 532.3 0.983 21.3254 3.85 0.114 151.1 171.8 -53.9 0.173 
8.08 4 - 7 5  12.83 ONE 20.448 195.0 61.9 62.8 

44260.0 48610.0 0.388 191.9 -10.2 -1.30 1.394 85.5 0.912 11.153 9.3 112.3 0.9180 21.3284 1.92 0.114 141.9 110.5 -53.8 0.173 
8.19 4.15 12.94 ONE 20.448 195.0 61.9 62.8  

44270.0 48610.0 0.421 187.4 -6 .2 -0.83 1.393 8C.6 0.914 11.137 19.6 112.4 0.9580 21.3154 1.41 0.113 142.1 170.2 -53.6 0.114 
8.90 4.16 13.66 ONE 20.448 195.0 61.9 62.9 

44280.9 4R610.0 0.413 LR4.6 -3.9 -0.61 1.392 15 .1  0.917 11.106 29.9 112.6 0.9240 21.2884 1-17  0.112 142.4 170.1 -53.2 0.175 
10.C9 4 - 7 1  14.86 ONE 2F.448 195.0 61.9 63.2 

4429C.0 4861C.O 0.539 183.8 -3 .0  -0.52 1.390 10.7 0.921 11.063 40.3 112.9 0.8760 21.249A 1-02 0.110 142.9 110.2 -52.8 0 . I 7 6  
11.67 4 - 7 0  16 .45  ONE 20.448 195.0 61.9 6 3 . 1  

44300.0 48610.0 0.613 184.1  -3.0 -0.45 1.388 65 .1  0.926 11.OCR 50.1  113.2 0.8160 21.2004 0.92 0.108 143.5 170.3 -52.2 00178  
13.54 4.80 18.35 ONE 20.448 195.0 61.9 64.3 

ARRIVAL DATE = 2448710.0 

44200.0 48710.0 0.619 213.3 -12.2 0.56 1.390 114.5 0 .925  10.826 308.9 534.0 0.811 20.8424 0.27 0.100 14004  170.5 -50.5 0.114 
13.69 4 - 7 6  18.45 1UO 19.664 194.3 60.8 67 .1  

44210.0 48110.0 0.549 215.1 -12.3 0.69 1.392 109.8 0.920 10.888 318.6 533.6 0.868 20.908A 0.10 0.103 140.1 110.1 -51.2 0 .172  
11.91 4 . 7 4  16.66 TWO 19.664 194.3 60.8 66.4 

44220.0 48710.0 F.4f15 215.3 -11.3 0.94 1.393 105.1 0.916 10.939 328.5 533.3 0.915 20.9644 -0.19 0.105 139.8 169.8 -51.8 0.171 
10 .31  4.13 15.11 TkU 19.664 194.3 60.8 6 5 . 1  

44230.0 4Rl10 .0  0.433 213.9 -8.4 1.56 1.394 100.3 0.913 10.979 338.4  533.1 0 .951  21.0081 -0.84 0.107 139.6 169.2 -52.2 0.111 
9.16 4.72  13.88 TkO 19.664 194.3 60.8 65.3 

44240.0 48710.0 0.407 213.9 4 . 8  5.02 1.394 95.5 0.912 11-007 348.4 533.0 0.914 21.0394 -4.34 0.108 139.5 166.8 -52.1 0.171 
8.60 4.12 13.32 TU0 19.664 1 9 4 . 3  60.8 65.0 

44250.0 4A710.0 0.386 195.6 -22 .3  -3.96 1.394 90.7 0 .911  11.020 358.6 532.9 0.983 21.0564 4.60 0.108 139.5 112.6 -53.1 0.170 
8.14 4.12 12.86 ONE 19.664 194.3 6 0 . 8  64.8 

44260.0 58710.0 0.387 192.6 -11.0 - 1 . 4 4  1.393 R5.8 0.911 11.019 8.8 112.9 0.9190 21.0604 2.05 0.108 139.6 170.9 -52.9 0.110 
8.16 4.77 12.88 ONE 19.664 194.3 60.8 64.8 

44270.0 4871G.O 0.418 188.1 -6.7 -0.90 1.393 80.9 0.913 11.004 19.0 113.0 0.9590 21.0494 1 .41  0.108 139.8 110.5 -52.1 0.171 
8.84 +e13 13.57 ONE 19.664 194.3  60.8 64.9 

4428C.0 48110.0 0.469 185.2 - 4 . 3  -0.67 1.391 16.0 0.916 10.916 29.4 113.2 0.9260 21.0264 1.20 0 .101  140.2 110.4 -52.4 0.112 
1O.CO 4.14 14-16 ONE 19.664 194.3 6 0 . 8  65.2 

44290.0 48110.0 0.534 1 8 4 . 3  -3.3 -0.55 1.390 71.0 0.920 10.936 39.1 173.4 0 .8190  20.9924 1.04 0.105 140.6 110.5 -52.0 0.173 
11.56 4.15 16.31 ONE 19.664 194.3 60.8 65.7  

44300.0 48710.0 0.608 185.1 -3.3 -0.47 1.3R8 66.0 0.925 10.R85 50.1 113.7 0.8200 20.9494 0.93 0.103 141.3 170.6 -51.5 0.175 
13.41 4.11 18.18 ONE 19.664 194.3 60.8 66.2 

ARRIVAL OATE = 2448810.0 

44200.C 48810.0 0 .623 213.R -12.4 0.56 1.390 114.8 0.925 10.721 308.3 534.5 0 .801  20.6354 0 .27  0.095 138.0 170.8 -59.6 0 .171  
13.80 4.13 18.53 TU0 18.521 193.1 5 9 . 1  69.1 

44210.0 48810.0 0.552 215.6 -12.5 0.69 1.391 1 1 C . 1  0.920 10.179 318.0 534.2 0.865 20.6934 0.10 0.098 137.1 170.4 -50.4 0.170 
12.Cl 4.72 16.73 TWO 18.521 193.1 59.7 68.4 

4422o$l 48810.0 0.488 216.0 -11.6 
10.45 4.10 15.15 

0.93 1.393 105.3 0.916 
ThO 18.521 193.7 59.7 

10.828 321.9 533.9 0.913 
b7.7 

20.743A -0.18 0.100 137.4 170.1 -50.9 0.169 

44230.0 4R810.0 0.435 214.6 -8.8 1 - 4 9  1.393 100.6 0.913 10.866 331.9 533.1 0.949 20.782A -0.18 0.102 137.3 169.5 -51.3 0.168 
9.21 4.69 13.91 TU0 18.521 193.7 59.7 61.3 

44240.0 48810.0 0.404 213 .1  1.1 4.15 1.394 95.8 0 .911  10.892 341.9 533.5 0.913 2 0 . 8 l l A  -3.47 0.103 137.2 167.6 -51.4 0.168 
8.53 4.69 13.22 TU0 18.521 193.1 59 .1  66.9 

44250.0 44810.0 0.392 194.8 -26.3 -5.09 1.394 90.9 0.910 10.905 358.0 533.4  0.983 20.8261 5.73 0.103 131.2 173.1 -52.3 0.168 
8.26 4.69 12.96 ONE 18.521 193.1 59.1 66.8 

44260.0 48810.0 0.386 193.2 -11.9 -1.60 1.393 86.1 0 .910  10.904 8.2 113.5 0.9790 20.830A 2.20 0.103 137.3 111.3 -52.1 0.168 
8.13 4.69 12.82 ONF 18.521 193.1 59 .1  66.7 

44210.0 413810.0 0.416 188.8 -1.3 -0.97 1.392 81.2 0.912 10.891 18.5 113.5 0.9610 20.8214 1.53 0.103 131.5 110.9 -51.9 0.168 
8.78 4 - 1 0  13.48 ONE 18.521 193.1  59 .1  66.9 

44280.0 48810.0 0.465 185.8 -4.8 -0.71 1.391 76.3 0.915 10.865 28.8 113.1 0.9290 20.8014 1.24 0.102 131.8 170.8 -51.6 0.169 
9.92 4 - 7 0  14.62 ONE 18.521 193.1 59 .1  61.2 

44290.0 48810.0 0.529 184.9 -3.7 -0.57 1.389 71.3 0.918 1 0 . 8 2 ~  39.1 113.9 0.8830 2 0 . m ~  1 - 0 6  0.100 130.3 170.8 -51.2 0.110 
11.44 4.12 16.16 ONE 18.521 193.1 59.7 67.6 

44300.0 48810.0 0.603 185.6 -3.6 -0.50 1.388 66.3 0.924 10.179 49.4 174.2 0.8250 20.134A 0.94 0.098 130.9 170.8 -50.7 0.112 
13.27 4.14 18.01 ONE 18.521 193.7 59 .1  68.1 



1979 
EARTH-URANUS 

DEPART ARRIVE SPEEO R 1 OECL I I V I P S I  1 ECCEN SWA THETI  THE12 PERIH APHEL 1 2 V 2 PSI 2 I 6 OECL SPEEO 
O V l  OV2 OVT LEG COtST R A S  OECLS LAMOA 

ARRIVAL DATE 2448910.0 

44200.0 48910.0 0.628 214.3  -12.5 0 . 5 7  1.390 115.1 0 .924  10.631 307.6 535.0 0.803 20.4581 0.26 0.091 135.5 171.0 -48.8 0.169 
13.92 4 . 7 1  18.63 Tho 19.653 193.1  58.6  71.1  

44210 .0  4 n 9 i o . o  0 .556  216.2 -12.7 0.69 1 .391  110.4 0 . 9 1 9  10.686 317.6 534.7 0.861 t o . 5 i o r  0.10 0.093 135.2 110.7 -49.5 0.160 
12.11 4.69 16.80 TU0 19.653 193.1 5R.6 70.3 

44220.0 48910.0 0 .492  216.6 -11.8 0.92 1.392 105.6 0.915 10.732 327.3 534.4 0.910 20.5541 -0.17 0.095 135.0 170.4 -50.1 0.167 
10.53 1 -68  15.21 TU0 19.653 193.1 58 .6  69.7 

44230.0 48910.0 0.437 215.3 -9 .3  1.44 1.393 100.8 0 .912  10.768 337.3 534.2 0.947 20.5891 -0.73 0.097 134.8 169.8 -50.5 0.166 
9 .27  4-61 13.94 T U 0  19.653 193.1 58.6 69.2 

44240.0 48910.0 0.403 213.8 -0 .5  3.57 1.393 96.0 0.910 10.793 347.3 534.1 0 .972  20.0151 -2.90 0.098 134.8 168.3 -50.6 0.165 
8.51 4.66 13.18 TU0 19.653 193.1 58.6 68.9 

44250.0 48910.9 11.404 192.9 -32.4 -6.95 1.393 91 .2  0 .909  10.806 3S7-5 534.0 0 .983  20.629A 1 - 1 9  0.099 134.8 175.2 -51.6 0 .164  
8-33 4-61  13.20 ONE 19.653 193.1 58.6 68.8 

44260.0 413910.0 0.385 193.9  - 1 2 . 9  
8.11 5-66  12.77 

-1.78 1.393 86.4 0 .909  
ONE 19.653 193.1 58.6 

10.806 
68.7 

7.6 174.0 0.9800 20.6331 2.38 0.099 134.9 171.7 -51.3 0.  165 

44270.0 48910.0 0.413 189.5 - 7 . 9  -1.04 1.392 81.5 0.911 10.794 17.9 174.1 0.9630 20.6251 1.60 0.098 135.0 171.2 -51.1 0.166 
8.72 4.67 13.39 ONE 19.653 193.1 58.6 68.8 

44280.0 48910.0 0.462 186.5 -5.2 -0.15 1.391 76.6 0.914 10.710 28.1 174.2 0.9310 20.6081 1.27 0.097 135.3 171.1 -50.8 0.166 
9.83 4.68 14.50 ONE 19.653 193.1 58.6 69.1 

44290.0 48910.0 0.525 185.4 -4.0 -0.60 1.389 71 .6  0.917 10.134 38.5 174.4 0.8860 20.5831 1.08 0.096 135.7 171.0 -50.4 0.168 
11.33 4 .69  16.02 ONE 19.653 193.1 58.6 69.5 

44300.0 48910.0 0 .597  186.1 -3.8 -0 .52 1.387 66.7 0 .922  10.690 48.8 174.7 0 .8290  20.5501 0 .95  0 .093  136.3 171.1 -49.9 0.169 
13.14 4-11  17.85 ONE 19.653 193.1 58.6 70.0 

ARRIVAL OITE = 2449110.0 

54200.0 49110.0 0.638 215.3 -12.9 0 .58  1.389 115.7 0.924 10.488 306.3 536.0 0 .794  20.1821 0.25  0.082 129.9 171.5 -47.3 0.166 
14.17 4.67 18.84 T U 0  19.221 192.0 56.4 74.9 

44210.0 49110.0 0.565 217.4 - 1 3 . 1  0 .70  1.391 111.0 0 .919  10.538 316.1 535.7 0.854 20.2221 0.09 0.085 129.7 171.2 -48.0 0.164 
12.33 4.65 16-98  1 U O  19.221 192.0 56.4 74.2 

44220.0 49110.0 0.499 218.0 -12.4 (1.91 1.392 106.2 0.915 10.581 326.0 535.4 0.904 20.2571 -0.16 0.087 129.6 170.9 -48.6 0.163 
10.71 4.64 15.35 1 U O  19.221 192.0 56.4 73.6  

44230.0 49110.0 0 .443  216.8 -10.2 1.35 1.392 101.4 0 .911  10.614 336.0 535.2 0.943 20.28’11 -0.65 0.089 129.5 170.4 -49.0 0.162 
9.40 4.63 14.03 1 U O  19.221 192.0 56.4 73 .1  

44240.0 49110.0 0.404 214.7 -3.5 2 . W  1.393 9 6 . 6  0.909 10.637 346.1 535.1 0.970 20.305A -2.18 0.090 129.5 169.3 -49.2 0.161 
8.53 4.62 13.16 TU0 19.221 192.0 56.4 72 .8  

44250.0 49110.Q 0.567 166.0 -62.4 -20.45 1.393 91 .8  0.908 10.650 356.3 535.0 0 .982  20.3171 21.08 0.091 129.5 184.1 -50.1 0.167 
12.37 4.69 17.06 ONE 19.221 192.0 56.4 73.2 

44260.0 49110.0 0 .383  195.2 -15.4 -2 .26  1.392 87.0 0.908 10.651 6 .4  175.0 0.9810 20.3216 2.84 0.091 129.6 172.5 -49.8 0.161 
8.08 4.62 12-70  ONE 19.221 192.0 56.4 72.5 

44270.0 49110.0 0 .408  191.0 -9.2 -1.21 1.391 82.1 0 .909  10.641 16.6 175.1 0 .9660  20.3166 1-16 0.090 129.8 171.8 -49.6 0.161 
8.61 4.62 13.23 ONE 19.221 192.0 56.4 72.6 

44280.0 4911F.0 0.454 187.9 -6.1 -0 .85 1.390 77.2 0.912 10.620 26.9 175.2 0.9360 20.3046 1.35 0 .089  130.0 171.6 -49.4 0.162 
9.65 4.63 14.28 ONE 19.221 192.0 56.4 72.9 

44290.0 49110.0 0.515 186.6 -4 .1 -0.67 1.389 72.3 0.916 10.589 37.1 175.4 0.8930 20.2851 1.13 0.088 130.3 111.6 -49.0 0.164 
11.10 4.65 15.75 ONE 19.221 192.0 56.4 73.2 

44300.0 49110.0 0.587 187.1 -4 .4 
12.86 4.67 17.53 

-0.57 1.381 6 7 . 3  0.921 
ONE 19.221 192.0 56.4 

10.549 
?3.7 

47.4 175.6 0.8370 20.2601 0.98 0.086 130.8 171.6 -48.5 0.165 

ARRIVAL O N E  = 2449310.0 

4420C.O 49310.0 0.648 216.4 -13.2 0.60 1.389 116.4 0 .924  10.387 304.9 536-8 0.785 19.9891 0 . 2 5  0.075 123.7 171.9 -45.9 0.164 
14.44 4.65 19.09 TU0 20.195 191.1 54 .2  78.5 

0.575 218.6 -13.5 
12.57 4.63 17.19 

0.71 1.390 1 i i . 6  0 .919 
TU0 20.195 191.1 54.2 

10.433 314.8 536.6 0.846 
77.8 

20.0191 0.09 0,078 123.7 171.6 -46.6 0.162 

44220.C 49310.0 0.5C7 219.3 -12 .9  0 . 9 0  1.391 106.8 0 .914  10.472 324.7 536.3 0.898 20.0461 -0.15 0.080 123.7 171.3 -47.1 0.160 
10.91 4.61 15.52 TU0 20.195 191.1 54.2 77.3 

44230.0 49310.0 0.449 218.4 -11.0 1.28 1.392 102.0 0.911 10.503 334.7 536.2 0 .939  20.0671 -0.58 01082 123.7 170.9 -47.5 0.159 
9.55 4.60 14 .14  Two ~ 0 . 1 9 5  191.1 54.2 76.8 

44240.0 49310.0 C.407 216.1 -5.7 2 .41  1.392 97 .2  0.908 10.525 344.8 536.0 0.967 20.0841 -1.75 0.083 123.8 170.1 -47.8 0.158 
8.60 4 .59  13.19 TU0 20.!95 191.1 54 .2  76.5 

44250.0 49310.0 0.625 239.0 47.8 24.09 1.392 92.5 0.907 10.538 354.8 536.0 0.982 20.0941 -23.47 0.084 123.8 157.9 -44.9 0.1b6 
13-85 4.67 18.50 TWO 20.195 191.1 54.2 76.9 

44260.0 49310.0 0.383 196.3 -18.6 -2.96 1.392 87.6 0.907 10.540 5.1 175.9 0.9820 20.0971 3.53 0.084 123.9 113.4 -40.5 0.150 
8.08 4 .59  12.67 ONE 20.195 191.1 54.2 76.2 

44270F 49310-0  0 .403  192.6 -10.7 
8.50 4.59 13.09 

-1.42 1.391 82.7 0.908 
ONE 20.195 191.1 54.2 

10.531 
76.3 

15.3 176.0 0.9690 20.0941 1.95 0.084 124.0 172.4 -40.3 0.158 



1979 
EARTH-URANUS 

OEPlRT A R R I V E  SPCEO R A OECL I 1 V 1 PSI 1 ECCEN SIIA THE11 7HETZ PERIH APHEL I 2 V 2 P S I  2 R A OECL SPEED 
O V l  OVZ 0VT LEG C O l S T  R A S  OECLS LAM06 

44280.0 49310.0 0.446 189.3 -7.2 -0.96 1.390 77.8 0 .911  10.513 25.5 176.1 0.9410 20.0851 1.45 0.083 124.2 172.1 -48.0 0.159 
9.48 4.60 14.08 ONE 20.195 191.1 54.2 76.5 

44290.0 49310.0 0.506 187.9 -5.5 -0.74 1.388 72.9 0,914 10.486 35.8 176.2 0.9000 20.0721 1 - 1 0  0.081 124.4 172.0 -47.7 0.160 
10.87 4.61 15.49 ONE 20.195 191.1 54.2 76.8 

44300.0 49310.0 0.576 188.2 -5.1 -0.62 1.386 68.0 0.919 10.450 46.0 176.4 0.8460 20.054A 1-01 0.079 124.7 172.0 -47.2 0.162 
12.59 4163 17.22 ONE 20.195 191.1 54.2 77.2 

ARRIVAL DATE .) 2449510.0 

44210.0 49510.0 

4422C.O 49510.0 I 

4423O*O 49510.0 

44240r0 4 9 5 1 0 ~ 0  

44250.0 4 9 5 i r . c  

4426n.o 4 9 5 1 0 . ~  

4427C.C 49510.0  

44280.0 49510.0 

0 . 5 8 5  219.8 -13.9 
12.82 4.61 17.43 

0.516 220.8 -13.4 
11.12 4.59 15.71 

0.451 226.0 * I l i R  
9 .71  4,sn i u , z 9  

Or411 211.7 - 7 . 4  
8 - 6 9  4 . 5 7  1 3 * t h  

0.426 22C.2 1 5 . 4  
R.89 4 . 5 7  1 3 . 4 6  

0.386 106.8 -23.3 
8 . 1 4  4.57 12.71 

0 . 3 9 9  194.2 -12.4 
8.41 4.57 12.97 

0.419 190.9 - 8 . 3  
9.31  4.58  13.89 

44290.0 49510.0 0.496 189.2 -6.4 
10.65 4.59 15.24 

44300.0 49510.G 0.565 189.4 -5.7 
12.32 4.61 16.92 

44310.0 49510.0' 0.641 191.0 -6 .0 
14.24 4.63 18.87 

44210.0 49710.0 0.596 221.0 -14.3 
13.10 4.60 17.70 

44220.0 49710.0 

44230.0  49710.0 

44240.0 49710.0 

44250.0 4 710.0 i 
44260.0 49710.0 

44270.0 49710.0 

44280.0 49710.0 

44290.0 49710.0 

44300.0 49710.0 

54310.0 49710.0 

0 .71  1.390 112.3 0 .919  10.360 313.5 537.4 0.838 19.8821 0.08 0.072 117.1 172.0 -45.3 0.160 
T U 0  18.865 190.2 52 .1  81.4 

0 .89  1.391 107.5 0.914 10.397 323.3 537.2 0.892 LP.90ZA -0.14 0.071 117.3 171.7 -45.8 0.150 
wo 18.865 190.2 s z , i  80.8 

1 . 2 3  1,392 i n z . 7  o . ~ i n  ~ - 1 ~ 4 t h  393.4 w?.o o . 9 ~  i q . w A  -0.53 0.077 L I T . +  1 n . 3  -4b.3 O.IST 
t k n  1 e . m  19tl.z g z . 1  w r 4  

19,631) 

R . 5 4  1 .3QZ 95.1 O . W ( i  1 0 . 4 5 9  353.5 5 3 6 . 8  C1980 19.93'16 -7.93 0.079 117.7 166.6 -46.0 0,156 
Tho 1R.8o5 1W.2 52.1 7 9 . 9  

- 4 . l C  1.3S2 S P . 2  0.9Cb 10.462 3.7 176.8 C.9830 1 9 . 9 4 2 6  4.67 0 . 0 7 9  117.8 174.5 - 4 7 . 3  0.156 
ONk Ih.Bb5 1YC.2 52.1 7Y.O 

- 1 . h 8  1.391 R3 .4  0.007 10.456 13.9 176.8 0.9710 19.940A 2.20 0.E78 117.9 172.9 -47.0 0.156 
ONE 18.865 i9c .2  52.1 7v.n 

ONE 1 8 . ~ 6 5  190.2 52 .1  00.0 

ONE 1 8 . ~ 6 ~  i 9 r . 2  52.1 80.3 

-1.08 1.390 78.5 0.909 10.440 24.1 176.9 0.9460 19,9341 1.55 0.077 118.0 172.5 -46.8 0.157 

-0.81 1.388 73.6 0.913 10.415 34.3 177.0 0.9060 19.924A 1.24 0.076 118.1 172.4 -46.5 0.158 

-0.67 1.386 68.7 0.918 10.383 44.6 177.2 0.8550 19.912A 1.05 0.074 118.2 112.4 -46.1 0.160 
ONE 18.865 190.2 52 .1  80.6 

4 - 5 9  1.384 63.R 0 . 9 2 3  
ONE 18.865 190.2: 52 .1  

10.344 
81.1 

54.8 177.4 0.7920 19.896A 0.91 0.071 118.5 172.4 -45.7 0.162 

ARRIVAL DATE - 2449710.0 

(1.71 1.390 113.0 0.920 10.313 311.9 538.2 0.829 19.797A 0.08 0.068 110.1 172.3 -44.2 0.159 
TWO 20.578 189.5 49.9 84.7 

0.526 222.2 -13.9 0 . 8 8  1.391 108.2 0.915 
11.36 4.58 15-95 TYO 20.578 189.5 49.9 

0.464 221.7 -12.5 1.18 1.392 103.4 0 .911  
9.89 4.56 14.46 TWO 20.578 189.5 49.9 

0 .411  219.5 -8.8 1 - 9 1  1.392 98.6 0.908 
8.80 4.55 13.36 Tno 20.578 189.5 49.9 

0.399 218.5 4.9 5.35 1.392 93.7 0.906 
8-23 4.55 12.98 T U 0  20.578 189.5 49.9 

0.398 195.7 -31.3 -6.32 1.392 88.9 0.906 
8.39 4.55 12.95 ONE 20.578 189.5 49.9 

0.395 195.9 -14.4 -2.01 1.391 84.1 0.906 
8.32 4.55 12-87. '  ONE 20.578 189.5 49.9 

0.432 192.5 -9.6' -1.22 1.389 79.2 0.909 
9.15 4.56 13.71 ONE 20.578 189.5 49.9 

0.467 190.7 -7.3 -0.90 1.388 7 4 . 3  0.912 
10.43 4 - 5 1  15.00 ONE 20.578 189.5 49.9 

0.554 190.6 -6.4 -0.73 1.386 69.5 0.917 
12.05 4.59 16.63 ONE 20.578 189.5 49.9 

0.628 192.0 -6.5 -0.63 1.384 64.5 0.922 
13.93 4.61 18.54 ONE 20.578 189.5 59.9 

10.348 321.9 538.0 0.884 19.8111 
84.2 

10.376 331.9 537.8 0.929 19.8234 
83.7 

10.396 342.0 537.7 0.960 19.832A 
83 .4  

10.408 352.1 537 .1  0.979 19.8381 
83.2 

10.412 
83.1 

2.3 177.6 0.9840 19.840A 

10.407 12.5 177.7 0.9740 19.84011 
83.1 

10.393 22.7 177.7 0.9500 19.836A 
83.3 

10.371 32.9 177.8 0.9130 19.8301 
83.5 

10.342 43.1 177.9 0.8630 19.821A 
83.9 

10.306 53.2 178.1 0.8020 19.810A 
85.3 

-0.13 0.011 110.5 172.0 -44.7 0.157 

-0.49 0.072 110.8 171.7 -45.1 0.156 

-1.26 0.074 111.1 171.1 -45.4 0.155 

-4.75 0.074 111.3 168.9 -45.2 0.154 

6.87 0.075 111.4 116.2 -46.3 0.155 

2.52 0.074 111.4 173.4 -46.0 0.154 

1.68 0.074 111.4 172.9 -45.7 0.155 

1.31 0.072 111.4 172.7 -45.5 0.156 

1.09 0.070 111.4 172.7 -kLl 0.158 

0.94 0.068 111.4 172.6 -44.7 0.160 



1900 
EARTH-URANUS 

OEPART ARRIVE SPEED R A OECL I I V 1 P S I  1 ECCEN SHA THETl  THE12 P E R I H  ACHEL 
O V 1  OVZ OVT LEG COIST RAS OECLS LAMOA 

I 2 V 2 P S I  2 R A OECL WEED 

ARRIVbL DATE L 2445?80.0 

44630.0 45780.0 0.631 219.7 -15.3 0.06 1.643 92.4 1.658 -1.495 356.1 481.4 0.983 NA 
13.99 20.04 34.03 ONE 18.682 306.7 80.2 9.5 

44640.0 45780.0 0.635 213.9 -13.4 0.05 1.644 86.1 1.663 -1.482 6.2 121.2 0.9820 NA 
14.08 20.13 34.22 ONE 18.682 306.1 80.2 9.5 

0.644 224.0 -16.9 
14.32 17.72 32.04  

ARRIVAL DA?E s 2145880.0 

0.05 1.598 102.5 1.490 
ONE 18.092 300.6 80.9 

-1.921 339.2 486.0 0.945 
10.9 

NA 

44620.0 45880.0  0.6C4 221.3 -15.9 0.04 1.600 96.8 1.511 -1.902 348.6 485.2 0.972 NA 
13.30 17.82 31.12 ONE 18.092 300.6 80.9 10.8 

44630.0 45RR0.0 0.586 216.1 -14.2 P.04 1.601 91.0 1.523 -1.883 358.4 484.8 0.984 N L  
12.65 17.90 30.75 ONE 18.092 300.6 80.9 10.7 

44640.0 45880.0 0.596 210.1 -12.2 0 . 0 3  1.601 84.8  1.524 -1.868 8.5 124.8 0.9790 NA 
13.10 17.97 31.07 ONf 18 .G92  300.6 80.9 10.6 

44650.0 45l380.0 0.636 204.6 -10.1 0.03 1.601 78.5 1.514 -1.857 19.1 125.2 0.9550 NA 
14.13 10.03 32.16 ONE 18.092 300.6 80.9 10.7 

IRRIVAL OAIE = 2445980.0 

44610.0 4598C.G 0.599 222.3 -16.2 0.03 1.565 101.0 1.395 -2,410 341.1 489.1 0.953 NA 
13.19 15.57 29.16 ONE 19.549 293.7 81.4 12.0 

44620.0 45980.0 0.564 218.3 -15.0 ‘2.02 1.566 95.5 1.410 -2.381 350.7 488.4 0.976 NA 
12.29 16.05 28.34 ONE 19.549 293.7 81.4 11.9 

4463@.0 45980.0 0.551 212.7 -13.1 0.02 1.567 89.7 1.417 -2.359 0.5 128.1 0.9850 NA 
11.90 16.11 28.10 ONE 19.549 293.7 82.4 11.8 

44640.0 45980.0 0.567 206.6 -11.0 0 .02  1.567 83.7 1.416 -2.343 10.8 128.2 0.9760 NA 
12.38 16.17 28.55 ONE 19.549 293.7 81.4 11.8 

44650.b 45980.0 0.612 201.3 -8 .9 
13.52 16.21 29.73 

0.01 1.566 77.5 1.407 
ONE 19.549 293.7 81.4 

-2.332 
11.9 

21.4 128.7 0.9480 NA 

ARRIVAL DATE = 2446080.0 

44600.0 46080.0 0.612 222.3 -16.3 -0.01 1.537 105.0 1.303 -3.052 333.6 493.0 0.925 HA 
13.51 14.42 27.93 ONE 19.808 286.0 81.8 13.4 

44610.0 46080.0 0.563 219.9 -15.6 -0.00 1.538 99.7 1.319 -3.008 342.9 492.1 0.959 NA 
12.28 14.49 26.78 ONE 19.808 286.0 81.8 13.2 

44620.0 46080.0 0.532 215.5 -14.1 -0.00 1.539 94.3 1.329 -2.974 352.5 491.5 0.979 NA 
11.51 14.56 26.06 ON€ 19.808 286.0 81.8 13.1 

44630.0 46080.0 0.525 209.6 -12.1 -0.00 1 . 5 4 C  88.6 1.334 -2.948 2.5 131.2 0.9840 NA 
11.33 14.61 25.94 ONE 19.808 286.0 81.8 13.0 

45640.0 46080.0 0.546 203.5 -9.8 -0.00 1.539 82.7 1.332 -2.930 12.8 131.4 0.9720 NA 
11.04 14.65 26.49 ONE 19.808 286.0 81.8 13.0 

44650.0 46080.0 0.595 198.4 -7.8 -0.00 1.539 76.6 1.322 -2.920 23.5 132.0 0.9410 NA 
13.07 14-69 27.76 ONE 19.808 286.0 81.8 13.1 

ARRIVAL DATE = 2446180.0 

44590.C 46180.0 0.637 221.1 -16.2 -0.11 1.513 108.8 1.230 -3.883 326.0 496.8 0.891 NA 
14.15 13.10 27.25 ONE 18.318 277.8 82.0 14.8 

44600.0 46180.0 0.580 220.5 -15.9 -0.05 1.515 103.8 1.245 -3.814 335.1 495.7 0.933 NA 
12.69 13.17 25.86 ONE 18.318 277.8 82.0 14.6 

54610.0 46180.0 0.535 217.7 -15.G -0.04 1.517 98.6 1.256 -3.759 344.5 494.8 0.963 NA 
11.55 13.24 24.79 ONE 18.318 277.8 82.0 14.4 

44620.0 46180.0 0.5P6 212.9 -13.3 -0.03 1.517 93.2 1.264 -3.717 354.2 494.3 0.981 NA 
10.89 13.29 24.17  ONE 18.318 277.8 82.0 14.3  

44630.0 46180.0 0.5P4 206.7 -11.1 -0.02 1.517 87.6 1.267 -3.687 4.2 134.2 0.9830 NA 
10.82 13.33  24.15 ONE 18.318 277.8 82.0 14.2 

44640.0 46180.0 0.529 200.7 -8.8 -0.02 1.517 81.8 1.264 -3.668 14.6 134.5 0.9680 MA 
11.44 13.36 24.80 ONE 18.318 277.8 82.0 14.2 

44650.0 46180.0 0.582 19S.9 -6.0 -0.02 1.516 75.8 1.255 -3.658 25.4 135.1 0.9350 NA 
i 12.75 13.39 26.14 ONE 18.318 277.8 -82.0 14.3 

ARRIVAL DATE = 2446280.0 

44590.G 46200.0 0.609 219.6 -16.1 -0.24 1.496 107.0 1.184 -4.877 327.3 499.2 0.900 MA 
13.52 12.05 25.46 ONE 18.495 269.2 82.1 16.1 

44600.0 46280.0 0.553 218.7 -15.5 -0.11 1.498 102.8 1.196 -4.787 336.5 498.2 0.939 MA 
12.02 12.11 24.13  ONE 18.495 269.2 82.1 15.8 

0.74 0.880 174.4 153.1 -72.8 0.817 

0.7s 0.883 174.5 153.6 -72.8 0.881 

0.73 0.790 174.1 154.0 -72.6 0.790 

0.74 0.794 174.1 153.7 -72.8 0.793 

0.75 0.798 174.0 193.6 -12.9 0.796 

0.76 0.800 174.1 153.6 -12.9 0.799 

0.76 0.802 174.2 153.7 -72.8 0.801 

0.75 0.721 173.7 153.9 -72.7 0.72) 

0.76 0.725 173.6 153.7 -72.8 0.725 

0.76 0.727 173.6 153.6 -72.9 0.728 

0.17 0.729 173.6 153.6 -72.9 0.730 

0.77 0.731 173.8 153.7 -72.8 0.731 

0.78 0.658 173.3 154.2 -72.6 0.661 

0.70 0.661 173.2 153.9 -72.7 0.664 

0.78 0.664 173.1 153.7 -72.9 0.666 

0.17 0.667 173.1 153.6 -72.9 0.668 

0.77 0.668 173.2 153.6 -72.9 0.670 

0.77 0.669 173.3 153.7 -72.8 0.671 

0.88 0.602 172.9 154.6 -72.3 0.607 

0.12 0.606 172.8 154.2 -72.6 0.610 

0.80 0.609 172.7 153.9 -12.7 0.613 

0.79 0.612 172.7 153.7 -72.9 0.615 

0.79 0.613 172.7 153.6 -72.9 0.616 

0.73 0.614 172.7 153.7 -72.9 0.618 

0.76 0.615 172.9 133.8 -72.8 0.619 

1-01 0.557 172.4 154.8 -72.3 0.563 

0.88 0.560 172.3 154.3 -72.5 O.%b 



1980 
EARTH-URANUS 

OEPART ARRIVE SPEED R A OECL I f V 1 PSI 1 ECCEN SMA THETI THE12 P E R l H  APHEL 
OVI  O V 2  OVT LEG C O I S l  RAS OECLS LAMOA 

44610.0 46280.0 0.510 215.6 -14.4 -0.07 1.499 97 .7  1.205 -4.717 346.0 497.5 0 .967  NA 
10.97 12.16 23.12 ONE 18.495 269.2 82 .1  15.6 

64620.0 46280.0 C.486 210.4 -12.6 -0 .05  1.499 9 2 . 3  1.211 -4.665 355.7 497.1 0 .982  NA 
r)L 10.40 L2.20 22.60 ONE 18.495 269.2 82.1  15.5 
B 

44630.0 4328@.9 0 . 4 8 7  204.2 -10 .2  -0.05 1.499 8 6 . 8  1.212 -4.629 5.8 137.0 0 .9820 NA 
10.43 12.23 22.67  ONE 18.495 269.2 82.1 15.4  

64640.0 48280.0 0.517 198.2 -7 .8 -8.04 1.499 81 .1  1.209 -4.609 16.3 137.3 0.9640 NA 
11.14 12.26 23.40 ONE 18.495 269.2 82.1 15.5 

44650.0  46280.0  0.572 193.8 -6.0, -0.04 1.497 75.2 1.202 -4.602 27.1 138.0 0 .9290 NA 
12.50 12.28 24.78 ONE 18.495 269.2  82.1 15.6 

44660.0 46280.0 0.648 191.2 -4 .9  -0 .03 1.496 6 9 . 1  1.190 -4.605 38.3 139.1 0.8740 NA 
14.44 12.30 26.74 ONE 18.495 269.2 82 .1  15.9 

ARRIVAL DATE = 2446380.0 

44580.0 46380.0  0.647 218.6 -13.2 0 . 8 8  1.479 111.6 1.136 -6.331 319.5 502.7 0.860 NA 
14.40 11.07 25.47 T Y O  19.965 260.6 82 .0  17.7 

44590.C 46380.0 0 . 5 8 5  218.3 -16 .1  
12.81 11.13 23.95 

- 0 . 4 2  1.481 106.9 1.147 
ONE 19.965 260.6 82.0 

-6.181 328.5 501.6 0.906 
17.3 

NA 

44600.0 46380.0 0.530 217.2 -15.2 -0 .17 1 .483  102.0 1 .156 -6.061 337.7 500.6 0.944 NA 
1 1 . 4 7  11 .19  22.65 ONE 19.965 260.6 82.0  17.1 

44610.0 46380.0 0 .490  213.7 -13.9 -0.11 1.484 96 .9  1.163 -5.969 3 4 7 . 3  500.0 0.970 NA 
, 1 0 . 4 9  11.23 21.72 ONE 19.965 260.6 82.0 16.9 

54620.0 46380.n 0 .469  208.2 -11 .9  -0.08 1.484 91.6 1.167 -5.902 357.1 499 .6  0 .983  NA 
10.00 11.26 21.27 ONE 19.965 26C.6 82 .0  16.8  

44630.0 46380.0 0.474 201.9 -9 .4  -0.07 1.484 86.1 1.167 -5 .860 7.2 139.6 0 .9800 NA 
10.13  11.29 21.42 ONE 19.965 260.6 82.0 16.7 

44640.0 46380.0 0.507 196.1 -7 .0 -0.06 1.483 80 .5  1.165 -5.839 17.7 139.9 0.9610 NA 
10.91 11 .31  22.22 ONE 19.965 260.6 8 2 . 0  16 .8  

44650.0 46380.0 0.565 191.9 -5.3 -0 .05  1.482 7 4 . 6  1.158 -5.837 28.6  140.7 0 .9230 NA 
12.32  1 1 . 3 3  23.65 ONE 19.965 260.6 82.0  16.9 

4466C.0 46340.0 0 . 6 4 2  189.7 - 4 . 3  -0.05 1.480 6 8 . 7  1 .148 -5.850 39.8 141.8 0.8670 NA 
1 4 . 2 7  11.35 25.62 ONE 19.965 260.6 82.0 17.2 

ARRIVAL DATE 5 2446480.0 

44580.0  46480.0 0.626 217.7 -12 .9  0.85 1.467 110.8 1.106 -8.162 320.4 504.9 0.867 NA 
13.85 10.29 24.15 Tho 19.471 252.5  81.7 19.0 

44590.0  46480.0 0.564 217.0 -16.4 -0.66 1.469 106.1 1.115 -7.951 329.5 503.8 0.912 NA 
12.30 10.34  27.65 ONE 19.471 252.5 81.7 18.6 

4 4 6 n t . o  46480.0  0.512 215.7 -14 .9  -0 .24  1.470 101.2 1.122 - 
11.01 10.39 21 .40  ONE 19.471 2 5 2 . 5  81.7 

-7.784 3 3 8 . 8  502.9 0.948 NA 
18.3 

44610.0  46480.0  0.473 211.9  -13 .4  -0.15 1.471 96 .1  1.127 -7.658 348.4  502.3 0.973 N I  
10.10 10.43 20.52 ONE 19.471 252.5 81.7 18.2 

44620.0 46480.0  0.456 206.2 -11.2 -0.11 1.471 90.9 1.130 -1.570 358.3 502.0 0.983 NA 
9.69  10.45 2n.14 ONE 19.471 252.5 81.7 18.1 

0 . 4 6 4  195.8 -8.7 
9 . 8 9  10.48 20.36 

-0 .09  1.471 85.5 1.130 
ONE 19.471 2 5 2 . 5  81.7 

-7.517 
18.0 

E.5 142.0 0 .9790 NA 

44640.0 46480.0 0.500 194.2 - 6 . 3  -0.08 1.4711 79 .9  i . 1 ~ 8  -7.497 19.0 152.4 0 . 9 5 ~ 0  NA 
10.72 10.49 21.22 ONE 19.471 252.5 81.7 18.1 

44650.0 46480.0 9.559 190.3 -4.6 -0.97 1.469 74.2 1.122 -7.504 29.9 143.1 0 .9180 NA 
12.17 10.51 22.68 ONE 19.471 252.5 81.7 18.3  

44660.0 46480.0 0.637 188.4 -3.8 -0.07 1.467 68 .3  1.114 -7.534 41.1  144.3 0.8610 NA 
14.14 10.52 24.66 ONE 19.471 2 5 2 . 5  81.7 18.6 

ARRIVAL OAT€ - 2446580.0 

44580.C 46580.0 0.6C8 217.0 -12.6 0.84 1.457 1 1 G . Z  1.081 -10.781 321.2 506.9 0.873 NA 
13.39 9 .61  23.01 i n 0  18.148 215.0 81 .3  20.3 

44590.C 46580.0  0 . 5 4 1  215.7 -17.0 -1 .93  1.459 105.4 1.088 -10.464 330.4  505.8 0.917 NA 
11.88 9.66 21.54 ONE 18.148 245.0 81.3  20.0 

44600.0 46580.0 0.496 214.4 -14.7 -0.32 1.460 100.6 1.093 -10.218 339.8 505.0 0 .952  NA 
10.63  9.70 20.33 ONE 18.148 245.0 81.3 19.7 

44610.0 46580.0 0 . 4 5 9  210.3 -13.0 
9 - 7 8  9 .73  19.50 

-0.19 1.461 95.5 1.097 -10.037 349.4 504.5 0 .975  
ONE 18.148 245.0 81.3 19.5 

NA 

44620.0 4 r . 0  0.445 204.5 -10 .7  -0.14 1.461 

44630.0 4651RO.C 0 .456  198.1 -8.1 -0.12 1-460 85.0 1.099 -9.847 9.6 144.3 0.9170 NA 

90 .3  1.099 -9.915 359.4 504.3 0.984 NA 
9.43  9 .75  19.18 ONE 18.148 245.0 81.3 19.4  

9 .69  9.77 19.46 ONE 18.140 245.0 81.3 19.4 

I 2 V 2 PSI 2 R A DECL SPEEO 

0.84 0.563 172.2 154.0 -72.7 0.568 

0.81  0 .565  112.1 153.8 -72.8 0.570 

0.80 0.566 172.2 153.7 -72.9 0.571 

0 .79  0.567 172.2 153.8 -72.8 0.572 

0 . 7 9  0.568 172.4 154.0 -72.7 0 .573  

0.78 0.567 112.7 154 .3  -72.5 0 .574  

-0 .11  0.513 172.0 154.9 -71.9 0.521 

1-18 0.516 171.9 155.0 -72.3 0.524 

0 .93  0 .519  171.7 154.5  -72.5 0.526 

0.87 0.522 171.6 134.2 -72.7 0.521) 

0.84 0.524 171.6 154.0 -72.8 0.530 

0 . 8 2  0.525 171.6 153 .9  -72 .8  0.531 

0-80  0.525 171.7 154.0 -72.7 0.532 

0.79 0.525 171.9 154.2 -72.6 0.532 

0.78 0.525 172.2 154.6 -72.3 0.533 

-0.08 0.477 171.5 155.1 -71.8 0.487 

1.43  0.480 171.3 155.3 -72.2 0.489 

1.00 0.483 171.2 154.7 -72.4 0.491 * 

0.90 0 .485  171.1 154.4 -72.6 0 .493  

0.86 0.487 171.0 154 .2  -72.6 0 .494  

0.83 0.487 171.1 154.2 -72.7 0.495 

0.81 0.488 171.2 154.3 -72.6 0.496 

0.80 0.488 171.4 154.5 -72.4 0.491 

0 .79  0 - 4 8 7  171.7 154.9 -72.2 0.597 

-0.C6 0.444 170.9 155.3 -71.6 0.456 

1.80 0.447 170.7 155.7 -72.1 0.458 

1.0E 0.450 17Uo.6 155.0 -72.3 0.460 

0-94  0.452 170.5 154.6 -72.4 0.461 

0.88 0.453 170.5 1$4.5 -72.5 0 . 4 6 2  

0 . 8 5  0 .454  170.5 154.4 -12.5 0.463 



1980 
EARTH-URANUS 

OEPARl ARRIVE SPEED R A OECL 
ov1 ovz O V T  

44640.C 46510.0 0.494 192.6 -5.7 
10.58 9.78 20.36 

44650.0 46580.0 0.554 189.0 -4.1 
12.05 9.79 21.85 

44660.0 4658C.C 0.632 187.3 -3 .4 
14.02 9.81 2 3 . R 3  

44580.0 466R0.0 0.592 216.3 -12.4 
13.01 9.02 22.03 

44590.0 46680.0 0.533 214.2 -18.3 
11.54 9.C6 20.60 

44600.0 466R0.0 0.482 213.1 -14.6 
10.31 9.09 19.40 

44610.0 46680.0 0.448 208.9 - 1 I . l  
9.51 9.12 18.63 

44620.0 46680.0 0.435 202.9 -10.2 
9.22 9.14 18.36 

4463)) .0  4h6R0.0  0.k49 196.5 -7.5 
9.54 9.15 1R.69 

44640.0 46680.0 0.489 191.2 -5.2 
10.46 9.16 19.63 

44650.0 46686.0 0.550 187.9 -3.7 
11.96 9.17 21.13 

44660.0 46680.0 . 0 . 6 2 8  
13.92 

186.5 
9.18 

-3 .0  
23.11 

I 1 V 1 P S I  1 FCCEN SM4 TMETl  THE12 PERlH APHEL 
LEG C O I S T  RAS OECLS LAMOA 

-0.10 1.460 79.5 1.097 -9.828 20.2 144.7 0.9540 NA 
ONE 18.148 245.0 81.3 19.5 

-0.09 1.458 73.8 1.093 -9.854 31.0 145.5 0.9140 NA 
ONE 18.148 245.0 81.3 19.7 

-0.08 1.457 68.0 1.086 -9.915 42.2 146.6 0.8560 NA 
ONE 18.148 245.0 81.3 20.0 

ARRIVAL DATE 2446680.0 

0 . 8 2  1.448 109.6 1.059 -14.793 322.0 508.8 0.878 
ruo 19.~45 238.3 80.8 21.1 

-1.66 1.450 104.9 1.065 -14.278 331.2 507.8 0.921 
ONE 19.045 238.3 80.8 21.3 

-C.47 1.451 
ONE 19.045 

100.0 
238.3 

1.069 
80. 8 

-13.885 
21.1 

340.6 507.1 0.955 

-0 .24  1 .452 95.0 1.012 -13.602 350.3 506.6 0.976 
ONE 19.C45 23R.3  80.8 20.9 

-0.17 1.452 89.8 1.073 -13.419 0.3 146.4 0.9840 
ONE 19.045 238.3 80.8 20.8 

-0 .14 1.451 84.5 1.073 -13.327 
ONE 19.045 138.3 8C.8 20.8 

10.6 146.4 0.9760 

-0.12 1.450 79.1 1.071 -13.316 21.1 146.9 0.9520 
ONE 19.045 238.3 8 0 . 8  20.9 

-6.11 1.449 73.5 1.068 -13.379 32.0 147.6 0.9100 
ONE 19.045 238.3 80.8 21.1 

-0.10 1.447 67.7 1.063 -13.504 
ONE 19.045 238.3 80.8 21-4 

43.2 148.7 0.8520 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ARRIVbL DATE - 2446780.0 
44570.C 46780.0 0.654 213.9 -12.8 0.36 1.439 113.7 1.036 -22.R95 313.5 511.6 0.830 NA 

14.33 8.46 22.79 T U 0  20.151 232.5 80.1 23.6 

44580.0 46780.0 0.579 215.8 -12.2 0.82 1.441 109.1 1.041 -21.645 322.6 510.5 0.882 NA 
12.68 8.50 21.18 T U 0  20.158 232.5 80.1 23.1 

44590.0 46780.0 0.523 212.3 -21.4 -2.95 1.442 104.4 1.045 -20.688 331.8 509.6 0.925 NA 
11.30 8.53 19.83 ONE 26.158 232.5 80.1 22.8 

44600.0 46780.0 0.471 212.0 -14.7 
10.05 8.56 18.61 

-0.53 1.444 99.6 1.048 -19.977 341.3 509.0 0.957 
ONE 20.158 232.5 80.1 22.5 

44610.0 4 780.0 0.438 207.7 - 1 2 . 4  -0.29 1.444 94.6 1.050 -19.480 351.1 508.5 0.977 f 9.29 8.58 17.87 ONE 20.158 232.5 80.1 22.3 

44620.0 46780.0 0.428 201.6 -9.A -0.21 1.444 89.4 1.051 -19.171 1.1 148.3 0-9840 
9.05 8.60 11.65 ON€ 10.158 232.5 80.1 22.2 

44630.0 46780.0 0.443 195.2 -7.1 -0.17 1.444 84.2 1.051 -19.032 11.4 148.4 0.9750 
9.41 8.61 18.02 ON€ 20.158 232.5 80.1 22.2 

44640.0 46780.0 C.484 190.1 -4 .8 -0.14 1.443 78.8 1.050 -19.045 22.0 148.9 0.9490 
10.36 8.62 18.99 ONE 20.158 232.5 80.1 22.3 

44650.0 46780.0 0.547 186.9 -3.3 -0.13 1.441 73.2 1.047 -19.197 32.8 149.6 0.9070 
11.87 8.63 20.50 ONE 20.158 232.5 80.1 22.6 

44660.0 46780.0 0.625 185.7 -2.8 -0.12 1.439 67.5 1.044 -19.469 43.9 150.6 0.8480 
13.84  8.64 22.48  ONE 20.158 232.5 80.1 22.9 

ARRIVAL DATE = 2446880.0 

44510.0 46880.0 0.633 213.5 -12.6 0.39 1.433 113.3 1.021 -38.992 314.0 513.3 0.834 
14.04 8.01 22.05 TU0 19.035 227.4 79.4 25.0 

44580.0 56880.0 0.568 215.3 -12.0 0.81 1.435 108.7 1.025 -35.856 323.1 512.2 0.885 
12.40 8.C4 29-44 TLtO 19.035 227.4 79.4 24.6 

44590.0 46880.0 ‘0.530 207.9 -31.9 -7.13 1.436 104.0 1.028 -33.580 332.4 511.4 0.927 
11.47 8 - 0 8  19.55 ONE 19.035 227.4 79.4 24.3 

44600.0 46880.0 0.462 211.1 -14.8 -0.66 1.437 99.2 1.030 -31.963 342.0 510.7 0.959 
9.83 8.09 17.92 ONE 19.035 227.4 79.4 23.9 

44610.0 46880.0 0.430 206.6 -12.2 -0.35 1.437 94.2 1.032 -30.877 351.7 510.3 0.978 
9.11 8.11 17.22 ONE 19.035 227.4 79.4 23.7 

44620.0 46880.0 0.421 200.4 -9.5 -0.25 1.437 89.1 1.033 -30.237 1.8 150.2 0.9030 
8.91 8.13 17.03 ONE 19.035 227.4 79.4 23.6 

44630.0 46880.0 0.439 194.1 -6.7 -0.19 1.437 83.9 1.032 -29.985 12.1 150.3 0.9730 
9.30 8.14 11.44 ONE 19.035 227.4 79.4 23.7 

44640.0 46880.0 0.481 189.1 -4.5 -0.16 1.436 78.5 1.031 -30.082 22.6 150.7 0.9470 
10.28 8.15 18.43 ONE 19.035 227.4 79.4  23.8 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I 2 V 2 P S I  2 R A OECL SPEED 

0.83 0.454 170.6 154.6 -72.4 0.464 

0.81 0.454 170.8 154.8 -72.2 0.464 

0.79 0.453 171.1 155.2 -72.0 0.465 

-0.05 0.415 170.3 155.6 -71.4 0.428 

2.42 0.418 170.1 156.3 -71.9 0.430 

1.17 0.420 169.9 155.3 -72.1 0.432 

0.99 0.422 169.9 155.0 -72.3 0.433 

0.91 0.423 169.8 154.8 -72.3 0.434 

0.87 0.424 169.9 134.8 -72.3 0.435 

0.84 0.424 170.0 154.9 -72.2 0.435 

0.81 0.423 170.3 155.2 -72.0 0.436 

0.79 0.422 170.6 155.6 -71.7 0.436 

0.42 0.385 169.8 156.7 -70.8 0.401 

-0.04 0.388 169.6 155.9 -11.2 0.403 

3.71 0.391 169.4 157.4 -71.8 0.405 

1.28 0.393 169.3 155.8 -71.9 0.406 

1.04 0.395 169.2 155.4 -72.0 0.407 

0.94 0.396 169.2 155.2 -72.1 0.408 

0.89 0.396 169.3 155.2 -72.1 0.409 

0.85 0.396 169.4 155.3 -72.0 0.409 

0.82 0.395 169.6 155.6 -71.8 0.410 

0.80 0.395 170.0 156.1 -!Is5 0.410 

0.39 0.360 169.2 157.1 -70.6 0.379 

-0.04 0.363 168.9 156.3 -70.9 0.380 

7.89 0.366 168.7 160.3 -71.8 0.382 

1.41 0.368 168.6 156.3 -71.7 0.383 

1.09 0.370 168.5 155.8 -71.8 0.384 

0.97 0.371 168.5 155.7 -71.9 0.385 

0.91 0.371 168.6 155.6 -71.8 0.385 

0.86 0.371 168.8 155.8 -71.7 0.386 



1980 
EARTH-URANUS 

DEPART ARRIVE S P F f O  R A OECL I I V 1 P S I  1 ECCEN SMA THETI  THE12 PERlH APHEL I 2 V 2 PSI  2 R A O€CL SPEEO 
O V I  O V Z  O V T  LEG COIST R A S  OECLS LAHOA 

44650.0 46880.0  0 . 5 4 4  186.1 -3.1 -0.15 1.434 13.0 1.030 -30.499 33.5 151.4 0.9050 NA 0.83 0.310 169.0 156.1 -11.5 0.386 
11.79 8-16 19.95 ONE 19.635 2 2 7 . 4  79.4 24.1 

44660.0 56480.0 0 , 6 2 2  185.1 -2.5 ' -0.14 1.433 67.4 1.027 -31.211 54.6 152.5 0.0450 NA 0.80 0.369 169.4 156.5 -11.2 0 .381  
1 3 . 1 5  8 . 1 7  21.92 ONE 19.035 221.4 19.4 24.4 

ARRIVAL OATE = 2446980.0 

44510.0 46980.0 0.673 213.2 -12.5 G.41  1.427 112.9 1.008 -98.651 314.3 514.8 0.838 NA 0.31 0.338 168.5 151.6 -10.2 0.358 
13.80 1 -61  21.41 T U 0  18.236 223.1 78.5 26.6 

44580.0 4 6 9 ~ 0 . 0  0.559 214.9 -11.9 0 .81  1.429 108.3 1.011 -82.336 323.5 513.6 0.888 NA -0.03 0.341 t68.2 156.8 -10.6 0.360 
12.11 1 - 6 4  19.01 T h 0  18.236 223.1 78.5 26.1 

44600.0 46980.0 0 . 4 5 4  210.2 -15.0 -0.83 1.431 98.8 1.015 -65.969 342.5 512.4 0.960 NA 1.57 0.345 161.9 156.9 -11.4 0.362 
9.64 7.68 1 1 - 3 3  ONE 18.236 223.1 78.5 25.4 

44610.0 46980.0 0.423 205.7 -12.1 -C.42 1 . 4 3 2  93.9 1.016 -62.059 352.3 512.1 0.979 NA 1.15 0.341 161.8 156.3 -11.5 0.363 
8.95 7.10 16.65 ONE 18.236 223.1 7 8 . 5  25.2 

44620.0 46980.0 0.416 199.4 -9.3 -0.29 1 . 4 3 2  80 .8  1.016 -59.925 2.3 151.9 0.9830 HA 1.01 0.348 161.8 156.1 -11.6 0.363 
8.19 7.11 16.50 ONE 1~1.236 223.1 7 8 . 5  25.1 

44630.0 46980.0 0 .434  193.2 -6.4 -0 .22  1.431 83.6  1.016 -59.222 12 .1  152.1 0.9720 NA 0.93 0.348 167.9 P56.1 -11.5 0.364 
9 .20  1.12 16.93 ONE 18.236 223.1 10.5 25.2 

44640.0 56980.0 0 . 4 1 0  188.3 -4.2 -0.19 1.430 78.3  1.016 -59 .782 23.2 152.5 0.9460 NA 0.88 0.348 168.1 156.3 -11.4 0.364 
10.20 7.13 11.93 ONE 1 8 . 2 3 6  223.1 78.5 75.3 

44650.0 46980.0 0 . 5 4 1  185.5 -2.8 -0.17 1.429 72.9 1.015 -61.541 34.0 153.2 0.9020 NA 0.84 0 .341  168.3 156.6 -71.2 0.365 
11.72 1.74 19.46 ONE 18.236 223.1 78.5 25.6  

44660.0 46980.0 0.618 184.7  -2 .4 -0.15 1.427 67.3 1.013 -64.534 45.1 154.1 0.8430 NA 0.81 0.346 168.1 157.1 -70.8 0.365 
13.67 7-15  21.42 ONF 18.236 223.1 18.5 26.0 

dRRlVAL OATE = 2447080.0 

44510.C 4 7 0 8 0 . 0  Q.615 213.0 -12.3 0 . 4 3  1.423 112.7 0.997 306.437 314.6 516.2 0.840 612.034A 0.35 0 - 3 1 1  161.7 158.0 -69.9 0.340 
13.59 7.26 2O.86 TWO 19.610 719.3 77.7 28.1 

44580.0 47080+0  0 .551  214.6 -11 .1  O.HO 1.424 108.1 0.999 688.266 323.8 515.3 0.890 * * * * * * *A  -0.03 0.320 161.5 151.3 -70.3 0.341 
11 .91  7 . 2 9  19.26 TWO 19.618 219.3 77.7 27.6 

4459C.C 47080.0 0.514 220.3 4 . 4  6 . 9 7  1 . 4 2 6  103.4 1.000 ****I** 3 3 3 . 3  514.6  0.931 NA -6.21 0.323 161.3 153.4 -10.0 0.352 
11-06 1.31 18.37 TWO 19.618 219.3 77.7 27.3 

44600.0 470R0.0 0 .441  209.3 -15.5 -1.04 1.427 98.6 1.001 *e*+***  342.9 514.0 0.962 NA 1 - 1 0  0.324 161.2 151.5 -11.1 0.343 
9.49 7.32 16.81 ONE 19.618 219.3 77.7 27.0  

44610.0 47080.0 0.417 204.9 -12.1 -0 .49 1.421 93.6 1.002 ******* 352.7 513.7 0.979 NA 1.22 0.326 167.1 156.9 -11.2 0.344 
8 . 8 2  7.34 16.16 ONE 19.618 219.3 77.7 26.8 

44620.0 47080.0 0.411 198.6 -9.1 -P.33 1.427 88.6 1.003 ******* 
8 - 6 0  7.35 16.03 ONE 19.618 219.3 17.7 26.7 

2.8 153.6 0.9830 NA 1.04 0.326 161.1 156.1 -11.2 0.344 

44630.0 47080.0 0.431 192.4 -6.2 -0.25 1.426 8 3 . 4  1.003 ******* 13.1 153.7 0.9720 NA 0.95 0.327 161.2 156.1 -71.2 0.345 
9.12 7.36 16.58 ONE 19.618 219.3 7 7 . 1  26.1 

44640.g 47080.0 0.475 187.1 -4.0 -0.21 1.425 l e . 1  1.002 ******* 23.7 154.1 0.9440 NA 0.89 0.326 161.3 156.8 -71.1 0.345 
10.13 7.36 11.50 ONE 19.618 219.3 77.7 26.9 

44650.0 410130.0 0.538 185.0 - 2 . 1  -0.19 1.424 12.1 1.002 ******* 34.5 154.8 0.9010 
l l . C 5  7.37 19.03 ONE 19.618 219.3 17.7 21.2 

NA 0.85 0.326 161.6 151.2 -10.8 0.345 

44660.0 4108O.r) 0.615 184.3 -2.2 -0.17 1.422 61.2 1.001 *e***** 45.5 155.7 0.8420 NA 0.82 0.324 168.0 151.6 -10.5 0.346 
13.59 7.38 20.91 ONE 19.618 219.3 17.7 27.6 

ARRIVAL OATE 2441180.0 

4451C.C 4llRO.O 0.6G9 212.9 -12.2 0.45 1.418 112.4 0 .981  67.171 314.8 511.6 0.842 133.5001 0.34 0.298 167.0 158.6 -69.4 0.323 
13.43  6.95 20.38 Tho 20.095 216.0 76.8 29.8 

44580.0 471R0.0 0 . 5 4 4  214.4  -11.7 0.80 1.420 107.8 0.988 75.495 324.1 516.1 0.892 150.0971 -0.03 0.301 166.7 157.8 -69.9 0.325 
11.81 6.97 18.18 TkO 20.095 216.0 76.8 29.2 

4459G.F 4118C.O 0.494 211.0 -2.6 4.05 1.421 103.2 0.989 84.151 333.5 516.0 0.933 161.369A -3.30 0.303 166.5 155.4 -69.9 0.325 
10.59 6.99 11.58 T U 0  20.095 216.0 16.8 28.9 

44600.0 41180.0 0.442 208.6 -16.2 
9.31 7.00 16.31 

-1.30 1.422 98.3 0.990 
ONE 20-095 216.0 76.8 

92.384 343.2 515.5 0.963 183.805A 
28.5 

2.05 0.305 166.4 158.2 -70.7 0.325 

44610.0 4718C.O 0.412 204.2 -12.2 -0.57 1 .423 93.4 0.990 99.148 353.1 515.2 0.980 191.316A 1.30 0.306 166.3 151.5 -70.8 0.326 
8 -11  7.02 15.73 ONE 20-095 216.0 76.8 28.3 

44620.0 47180.0 0 . 4 F l  191.9 -9.0 -0.31 1.423 88.4 0.990 103.363 3.2 155.1 0.9830205.7441 1.08 0.301 166.3 151.3 -10.9 0.326 
8 . 5 9  7 - 0 2  15.62 ONE 20.095 216.0 76.8 28.3 

44630.0 471H0.0 0 . 4 2 8  191.8 -6.1 -0 .28 1 .422 83 .3  0.991 104.311 13.5 155.2 0.9110201.664A 0 .91  0.301 166.4 151.3 -70.8 0.311 
9.C5 1.03 16.08 ONE 20.095 216.0 76.8 28.3 

44640.0 41180.0 0.472 181.2 -3.9 -0.23 1.421 18.0 0.991 101.992 24.0 155.6 0.9430203.040A 0.91 0.301 166.6 151.4 -70.7 0 .321  
1'2.C7 1 - 0 4  17.11 ONE 20.095 216.0 16.8 2R.5 

44650.0 47180.0 0.535 184.6 -2.6 -0.21 1.419 72.7 0 .991  91.010 34.8 156.3 0.9000193.240A 0.86 0.306 166.9 151.7 -10.4 0.328 
11.59 1.05 1 8 - 6 3  ONE 20.095 216.0 76.8 28.8 

62 



1980 
EARTH-URANUS 

OEPARI ARRIVE SPEC0 
O V l  

R A  
OV2 

OECL 
OVT 

1 1  
LEG 

V I PSI 1 ECCEN 
C O I S T  R A S  OECLS 

SUA THE11 THE72 PERlH 
LAUOA 

APHEL 1 2  v 2 PSI 2 R A  OECL SPEED 

44660.0 47180.0 0 .612  184.0 -2.2 -0.19 1.418 67.2 0.991 90.596 45.8 157.2 0.8410180.352A 0.82 0.305 167.3 158.2 -70.0 0.328 
13.51 7 .06  20 .57  ONE 20.095 216.0 76.8 29.2 

ARRIVAL DATE 2447280.0 

44570.C 41280.0 0.603 212.8 -12.1 0.47 1.415 112.3 0 .579  39.990 315.0 518.9 0.844 79.1371 0.32 0.281 166.2 159.1 -69.0 0.307 
13.29 6.68 19.97 TWO 18.635 213.2 75.8 3 1 . 4  

44580.C 47280.0  0.539 214.2 -11.6 G.80 1.417 107.7 0 .979  42.535 324.3 518.1 0.893 84.171A -0.03 0.283 165.9 158.3 -69.4 0.308 
11.68 6.69 18-37 TU0 18.635 213.2 15 .8  30.9 

44590.C 47210.0 0 .485 215.8 -5 .2 3.00 1.418 103.0 0 .979  44.898 333.8 517.4 0.934 88.8621 -2.25 0.286 165.7 156.5 -69.6 0.309 
10.38 6.71 17.09 TU0 18.635 213.2 15 .8  30.5 

44600.0 47280.0 0 . 4 3 1  207 .8  -11.2 -1.67 1.419 98.2 0 .979  46.910 343.5 516.9 0 .963  92.8561 2.41 0.287 165.5 159.0 -70.3 0.309 
9.27 6.72 15.99 ONE 18.635 213.2 75.8 3Q.Z 

44610.0 41260.0 0.4C8 203.6 -12 .3  -0 .bh 1.419 9 3 . 3  0 . 9 8 0  48.401 353.4 516.6 0.980 95.822A 1.38 0.288 165.5 158.1 -70.4 0.310 
E s t 2  6.73  15.35 ONE 18.635 213.2 75.8 30.0 

4462n.o 472nu.o 0.4114 197.4 -9.0 -n .42  1.419 8n.3 0.980 49.241 3.5 156.5 0 .9830  9 7 . 5 0 0 ~  1.12 0.289 16s.~ 157.9 -70.1 0.310 
W.52 6 - 1 4  15.26 ONE 18.635 213.2 7 5 . 8  29.9 

44630.0 412RC.0 0 .425 191.3 -6 .0 -0.32 1.418 83.2 0.980 49.367 13.8 156.7 0.9710 97.764A 1.00 0.289 165.6 157.9 -70.4 0.311 
8.98 6.75 15.?3 ONE 18.635 213.2 75.8 29.9 

44640.0 4128C.O 0 .469  186 .8  -3.8 -0 .26  1.417 18.0  0.981 48.802 24.3 157.1 0.9430 96.6621 0 .93  0.289 165,8 158.0 -70.2 0.311 
10.01 6 .75  16.76 ONE 18.635 213.2 75.8 30.1 

44650.0 47280.0 0.533 1 8 4 . 3  -2.5 -0.23 1.416 7 2 . 6  0.981 47.651 35.1 157.7 0 .8990  94.4021 0.87 0 .288 166.1 150.3 -69.9 0.312 
11.52 6.76 18.28 ONE 18.635 213.2 7 5 - 8  30.4 

44660.0 47280.0 O.hO9 183.8 -2 .1  -0 .2t  1.414 67.2 0.982 46.070 46.0 158.5 0.8400 91.300A 0.83 0.287 166.5 158.8 -69.5 0.312 
1 3 . 4 3  6.77 20.20 ONE 18.635 213.2 75 .8  30.9 

ARRlVPL D A T E  = 2441380.0 

44570.0 47380.0 0 .599  212.8 -12.1 0.48 1 .412 112.1 0.971 29.548 315.0 520.1 0.845 58.251A 0.31 0.264 165.3 159.7 -68.5 0.293 
13.18 6.44 19.61 TWO 18.577 210.7 74.8 33.1 

44580.0 473170.0 0 . 5 3 5  214.1 -11 .6  0.80 1.413 107.5 0.971 30.795 324.4 519.4 0.894 60.6913 -0.02 0.267 165.1 158.9 -68.9 0.293 
11.51 6.45 18.02 Tho 18.577 210.1 14.8 32.6 

4459C.C 41$80 .0  0.480 215.1  - 6 . 5  2.46 1.415 102.8 0 .971  31.905 333.9 518.7 0 .935  62.876A -1.70 0.269 164.8 157 .4  -69.2 0.294 
10.25 6.46 16.71 TWO 18.577 210.7 74 .8  32 .2  

446oc.o 473nc.0 0 .434 207.0 -18.7 
9.20 6.47 15.61 

-7 .19  1.415 98.1 0 .971  
O N E  18.577 210.7 74 .0  

32.113 343.6 518.2 0.964 
31.8 

64.66211 2.92 0 .271  164.7 160.0 -69.9 0.295 

44610.0 47380.0 0 .405 2 0 3 . 2  -12.6 -0.17 1.416 93.2 0 .971  33.459 353.6 518.0 0.980 65.938A 1.48 0.272 164.6 158.8 -70.0 0.295 
8 - 5 4  6.4R 1 5 . 0 2 .  ONF 18.577 210.7 14 .8  31.6 

44620.0 41380.0 0.401 197.0 -9.0 - 0 . 4 7  1.415 88.2 0 .971  33.804 3.7 157.9 0 .9830  66.625A 1.17 0.272 16f.6 158.5 -70.0 0.296 
8 .45  6.4'4 14.93 ONE 18.577 210.7 7 4 . 8  31 .6  

4463C.0 4731C.O 0 .422  191 .0  -6 .0 -0 .35  1.415 83.1 0 .911  33.831 14.0 158.0 0.9700 66.693A 1.03 0.272 164.1 158.5 -69.9 0.296 
8.92 6.49 15.42 ONE 18 .577 210.1 14 .8  31.6 

4464C.0 47380.0 0.467 186.5 -3.7 -0 .29  1.414 77.9 0 .972  33.554 24.5 158.4 0 .9420  66.167A 0 .94  0.272 164.9 158.7 -69.8 0 .296  
9.95 6.50 16.45 ONE 18.577 210.7 74.8 31.8 

44650.0 47380.0 0.530 184.1  -2.5 -0.25 1.412 12.6 0.973 33.013 35.2  159.0 0.8990 65.128A 0.88 0.271 165.2 159.0 -69.5 0.297 
11.45 6.51 17.96 O N E  18.577 210.7 74.8 32.1 

44660.0 47380.0 0.606 183.1 -2.1 -0.22 1.411 67.3 0.974 32.267 46.1 159.8 0 .8400  63.6931 0.84 0.270 165.7 159.4 -69.0 0.297 
13.35 6.52 19.87 ONE 18.571 21C.7 74.8 32.6 

ARRIVAL OAlE = 2441480.0 

45510.C 47480.0 0.596 212.8 -12.1 
13.0'4 6 .22  19.31 

0 .5C 1.409 112.1 0.965 
IWO 20.087 208.5 13 .8  

24.049 315.1 521.3 0.845 
34.9 

47.2521 0.29 0 .249  164.5 160.2 -67.9 01280 

44580.0 41480.0 0 .531  214.1 -11.5 0 .19  1.411 107.4 0.964 24.801 324.4 520.6 0 .895  48.7081 -0.02 0.252 164.2 159.5 -68.4 0.280 
11.48  6.23 17.71 Tho 20.087 208.5 73.8 34.3 

44590.0 47480.0 0.476 214.7 -7.3 2.13 1.412 102.8 0.963 25.456 334.0 520.0 0.935 49.977A -1.37 0.254 163.9 158.2 -68.7 0.281 
10.15 6.24 16.39 TWO 20.087 208.5 13.8 33.9 

44600.0 47480.0 0 .433  205.9 -21.1 -2.99 1.413 98.0 0.963 25.979 343.7 519.5 0 .964  50.995A 3.72 0.255 163.8 161.2 -69.5 0.281 
9.17 6 .25  15.42 ONE 20.081 208.5 73.8  33.6 

44610.0 41480.0 0.4C2 202.9 -12.9 -0.89 1.413 93.1 0.963 26.343 353.1 519.2 0.980 51.106A 1.60 0.256 163.7 159.6 -69.5 0.282 
8.48 6.25 14.73 ONE 20.007 208.5 7 3 . 8  33.3 

44620.0 47480.0 

44630.0 47480.0 

0.398 196.7 -9.1 
8.39 6.26 14.65 

0.419 190.7 -6.0 
8.81 6 . 2 1  15.13 

-0 .53  1.413 88.1 0.963 
ONE 20.087 208.5 73.8 

-0.39 1.412 83.1 0.963 
ONE 20.08T 208.5 73-83 

26.529 
33 .3  

26.531 
33.3 

3.8 159.2 0.9830 52.0761 

14.1 159.3 0.9700 52.0931 

1.22 0.257 163.7 159.2 -69.5 0.282 

1.06 0 .251  163.8 159.2 -69.4 0.282 

44640.0 47480.0 0.464 186.3 -3.7 -0.31 1.411 17 .9  0 .964  26.358 24.6 159.7 0.9420 51.173A 0.96 0.256 164.0 159.3 -69.2 0.283 
9 .89  6.27 16.16 ONE 20.087 208.5 73.8 33.5 

44650.0 41480.0 0.527 184.0 -2.S -0.27 1.409 72.7 0.965 26.029 35.3 160.2 0.0990 51.1601 0 .89  0.255 164.4 159.6 -68.9 0.283 
11.38 6.28 17.67 ONE 201087 208.5 73.8 33.9 



1980 
EARTH-URANUS 

OEPARl ARRIVE SPtEO R A OECL I 1 V I P S I  1 ECCEN SHA THETI THE12 P E R I H  APHEL I 2 V 2 P S I  2 (I A OECL SPEED 
OV1 OV2 OVT LEG COlST R A S  DECLS LAMOA 

44660.0 47480.0 0.603 183.6 -2.1 -0 .24  1.408 67.3 0.967 25.577 46.1 161.0 0.8400 50.314A 0.84 0.254 164.E 160.0 -68.5 0.284 
13.27 6 - 2 9  19.56 ONE 20.087 208.5 73.8 3 4 . 3  

4457C.C 47580.C 0.593 212.9 -12.1 
13.03 6 . 0 3  19.05 

44580.0 47580.0 0.528 214.1  -11.5 
11.42 6.04 17.45 

4 4 5 9 0 . ~  475110.0 0.472 214.4 -7.9 
10.08 6.04 16.12 

4460C.O 47580.0 0 . 4 3 5  204.2 -25.3 
9.22 6.05 15.28 

44610.0 47580.0 0.399 202.6 - 1 3 . 4  
(1.42 6.06 14.48 

64620.0 ~ 7 5 8 0 . ~  0.395 196.5 -9.3 
8 . 3 4  6.06 14.40 

44630.0 47580.0 0.417 190.6 -6.1 
M.81 6.07 14.88 

44640.0 47580.0 0.462 186.2 -3 .8 
9.83 6 - 0 7  15.90 

44650.0 47580.0 0.524 184.0 -2.5 
11.31 6 - 0 8  17.39 

44660.0 47580.0 0.599 183.6 -2 .2  
13.18 6.09 19.27 

ARRIVAL OATE - 2447580.0 

0 .51  1.407 112.0 0.959 20.671 315.0 522.4 0.845 40.4971 
TU0 19.R06 206.6 72 .8  36.7 

0.79 1.408 107.4 0.958 21.182 324.4 521.7 0.895 41.469A 
TWO 19.H06 206.6 72.8 36 .1  

1.40 1.409 102.7 0 .957  
TWO 19.806 206.6 72.8 

21.620 334.0 521.1 0.935 
35.6 

42.305A 

-4.38 1.410 97.9 0.956 21.965 3 4 3 . 8  520.7 0.964 42.9661 
ONF 19.806 206.6 72.8 35.4 

-1.03 1.410 93.1 0.956 22.201 353.7 520.5 0.980 6 3 . 4 2 2 ~  
ONE 19.806 206.6 72.8 35.1 

-0.59 1.410 88.1 0.956 
ONE 19.806 206.6 72.8 

22.317 
35.0 

3.8 160.4 0 .9830  43.652A 

- 0 . 4 3  1.409 83.1 0.957 22.311 14.2  160.5 0.9700 4 3 . 6 5 2 1  
ONE 19.flOb 206.6 72.8 35 .1  

-0.34 1.408 78.0 0.958 22.188 24.6 160.9 0.9420 43.433A 
ONE 19.806 206.6 72.8 35.3 

-0.29 1.407 72.7 0.959 21.960 35.3 161.4 0.8990 43.022A 
ONE 19.806 206.6 72.R 35.6 

-0.26 1.405 67.4 0.961 21.649 46.1 162.1 0.8410 42m456A 
ONE 19.806 206.6 72.8 36.1 

0.28 0.235 163.5 lb0.8 -67.3 0.268 

-0.02 0.237 163.2 160.1 -67.8 0.268 

-1.15 0.239 163.0 158.9 -68.2 0.269 

5.11 0.241 162.8 162.9 -69.0 0.269 

1.73 0.242 162.8 160.3 -68.9 0.269 

1.28 0.242 162.8 159.9 -69.0 0.270 

1.09 0.242 162.9 159.8 -68.9 0.270 

0.98 0.242 163.1 lb0 .0  -68.7 0.270 

0.91 0.241 163.4 160.2 -68.4 0 .271  

0.85 0.239 163.9 160.6 -67.9 0 .272  

ARRIVAL OATE = 2447680.0 

44570.0 47680.0 0.391 213.0 -12.1 0.52 1.404 112.0 0.954 18.398 314.9 523.5 0.845 35.9506 0.27 0.221 162.5 161.5 -66.7 0.257 
12.98 5.86 18.84 TWO 18.397 204.9 71.8 38.5 

44580.0 4 lh8C -0 0.526 214.2 -11.6 
11.37 5.86  17.23 

0.79 1.406 107.4 0.952 
Two 18.397 204.9 71.8 

18.772 324.4 522.8  0.895 
37.9 

3 6.648 1 -0.02 0.224 162.2 160.7 -67.2 0.257 

44590.0 47680.0 0.470 214.4 - 8 . 4  1.74 1.407 102.7 0 .951 19.089 3 3 4 . 0  522.2 0.935 37.2431 -0.99 0.226 162.0 159.6 -67.6 0.257 
10.02 5.87 15.89 T k O  18.397 204.9 71.8 37.4  

44600.0 47680.0 0.451 200.5 -34.1 -7.42 1.408 97.9 0.950 19.337 343.8 521.8 0.964 37.7101 8.15 0.227 161.8 165.8 -68.6 0.258 
9.57 5.88 15.46 ONE 18.397 204.9 71.8 37.3 

44610.0 47680.0 0.397 202.4 -13.9 -1.19 1.4C8 93.1  0.950 19.504 353.7 521.6 0.980 38.028A 1.90 0.228 161.8 161.1 -68.4 0.258 
R . 3 8  5.88 14.26 ONE 18.397 204.9 71.8 36.9 

45620.0 4768G.O 0.393 196.5 -9.6 4 - 6 6  1.408 88.1 0.950 19.584 3.8 161.5 0.9830 38 .1851  1.34 0.229 161.8 160.6 -68.4 0.258 
8.29 5.88 14.17 ONE 1R.397 204.9 71.8 36.8 

44630.0 47680.0 0.415 19C.5 -6.2 -0.47 1.407 83.1 0.950 19.575 14.1 161.7 0.9700 38.1791 1.12 0.229 161.9 160.5 -68.3 0.259 
8.76 5.89 14.65 ONE 18.397 204.9 71.8 36.9 

44640.0 47680.0 0.450 186.2 -3.9 -0.37 1.406 78.0 0.952 19.481 24.6 162.0 0.9420 38.019A 1.00 0.228 162.1 160.6 -68.1 0.259 
t 9.7T 5.90 15.66 ONE 18.397 204.9 71.8 37.1 

44650.0 4768C.O 0 .521  184.0 -2 .6 -0.31 1.405 72.8 0.953 19.310 35.2 162.5 0.8990 37.721A 0.92 0.227 162.4 160.9 -67.8 0.260 
11.24 5.90 17.14 ONE 18.397 204.9 71.8 3 7 . 4  

44660.0 47680.0 

44570.0 47780.0 

0.596 183.7 
13.09 5.91 

-2.3 
19.01 

0.590 213.1 -12.1 
12.95 5.71 18.66 

- 0 . 2 8  1.403 67.6 0.956 
ONE 18.397 204.9 71.8 

19.077 
37.9 

46.0 163.2 0.8420 37.313A 

ARRIVAL OATE E 2447780.0 

0.53 1.403 112.0 0.950 
Tho 19.096 203.4 7C.7 

16.771 314.7 524.5 0.844 
40.4 

32.6981 

0.86 0.226 162.9 161.3 -67.3 0.260 

0.26 0.209 161.5 162.1 -66.0 0.247 

44580.0 47780.0 0.525 214.4  -11.6 0 .79  1.404 107.4  0.948 17.060 324.2 523.8 0.895 33.2261 -0.02 0.211 161.2 161.4 -66.6 0.247 
11.33 5.71 17.04 Two 19.096 203.4 7C.7 39.8 

44590.0 47780.0 0.468 214.4 -8 .7  
9.913 5.71 15.10 

1.62 1.4C5 102.7 0.946 
TU0 19.096 203.4 70.7 

17.304 333.9 523.3 0.935 
39.3 

33.67 3A -0.87 0.213 160.9 160.3 -66.9 0.247 

44600.0 47780.0 0.576 183.3  -60.5 -19.00 1.406 97.9 0.945 17.492 343.7 522.9 0.964 34.021A 19.73 0.215 160.8 175.1 -68.0 0.251 
12.60 5.77 18.38 ONE 19.696 203.4 7C.7 40.0 

44610.C 47780.0 0.396 202.2 -14.6 -1.39 1.406 93.1 0.944 11.618 353.6 522.7 0.980 34.256A 2.09 0.216 160.7 161.9 -67.8 0.248 
8.34 5.72 14.07 ONE 19.096 203.4 70.7 38.7 

44620.0 47780.0 0.391 196.5 -9.9 
8.25 5-73  1 3 - 9 1  

-0.73 1.4C6 88.2 0.944 
ONE 19.096 203.4 70.7 

17.677 
38.6 

3.8 162.6 0.9830 34.371A 1.41 0.216 160.7 161.3 -67.8 0.248 

44630.0 47780.0 0.412 19C.6 -6.4 -0.51 1.405 83.2 0.945 17.667 14.1 162.1 0.9700 34.3631 1.16 0.216 160.8 161.2 -67.7 0.248 
8.71 5.73 14-45 ONE 19.096 203.4 70.7 38.7 

44640.0 41780.0 0.456 186.3 -+.O -0.40 1.404 78.1 0.946 17.591 24.5 163.0 0.9430 3 4 ~ 2 4 0 A  1.03 0.216 161.1 161.3 -67.5 0.249 
'3.71 5.74 15.44 ONE 19.096 203.4 70.7 38.9 

44650.0 47780.0 0.518 184.1 -2.7 
11.17 5.74 16.91 

-0.34 1.403 72.9 0.948 
ONE 19.096 203.4 70.7 

17.457 
39.3 

35.1 163.5 0.9000 34.0141 0.94 0.215 161.4 161.5 -67.1 0.269 



1980 
EARTH-URANUS 

DEPART ARRIVE SPFFO 
uv 1 

R A  
OV2 

OECL 
ov 1 

I 1  
LEG 

V 1 PSI 1 ECCEN 
COISl RAS OECLS 

SMA r n E r i  
LAUOA 

THE12 PERIH APHEL I 2  v 2  PSI 2 R A  OECL SPEED. 

4466C.0 47780.0 0.592 183.8 - 2 . 4  -0.30 1.401 67.7 0.951 17.214 45.8 164.1 0.8440 33.7041 0.87 0.213 161.9 161.9 -66.1 0.250 
13-.00 5.16 18.16 ONE 19.096 203.4 70.7 39.7 

ARRIVIL DATE = 2441880.0 

44570.0 47880.0 0.589 213.3 -12.1 0.54 1.401 112.1 0.946 15.557 314.5 525.4 0.844 30.2111 0.25 0.197 160.4 162.1 -65.3 0.237 
1 2 - 9 4  5.57 18.51 ruo 20.351 202.0 69.1 42.3  

0.524 214.6 -11.1 
11.31 5.57 16.89 

0.19 1.402 107.4 0.943 
TWO 21-1.351 202.0 69.7 

15.790 324.1 
41.7 

524.8 0.894 30.685A -0.02 0.200 160.1 162.0 -65.9 0.237 

44590.0 47880.0 0.467 214.5 -9.1 1.52 1.404 102.7 0.942 15.984 333.7 524.3 0.935 31.033A -0.76 0.202 159.8 161.0 -66.3 0.238 
9.95 5.58 15.53 ruo 20.351 202.0 69.7 41.1 

44610.0 41880.0 0.395 202.1 -15.6 -1.64 1.404 93.1 0 .940  16.233 353.5 523.7 0.980 31.4861 2.34 0.204 159.6 162 .1  -61.1 0.238 
8.32 5 . 5 ~  i 3 . q ~  ONE 20.351 202.0 69.7 40.6 

11.21 5.5n 13.79 ONE 2 0 . v i i  202.0 6 9 . 1  40.5 
44620.0 478R0.0 0,389 196.5 -1g.Z -0.82 1.404 88.2 0.940 16.278 3.7 163.6 0.9830 31.1131 1.49 0.204 159.6 162.1 -67.1 0.230 

44630.0 47880.0 0.410 190 .1  -6.7 
8.66 5.59 14.25 

-0.56 1.404 83.2 0.940 
ONE 20.351 202.0 6 9 . 1  

16.268 
40.5 

13.9 163.8 0.9710 311566A 1.20 0.204 159.1 161.9 -61.0 0.231 

44649.0 47R80.0 0.454 186.4 -4.2 - 0 . 4 3  1.402 78.2 0.942 16.206 24.4 164.0 0.9430 31.469A 1.05 0.204 160.0 162.0 -66-8 0.239 
9.65 5.60 15.24 ONE 20.351 202.0 69.7 40.8 

44630.0 47880.0 0.515 184.2 -2 .9  -0.36 1.401 73.1 0.944 16.096 34.9 164.5 0.9010 31.291A 0.95 0.203 160.3 162.2 -66.5 0.240 
11.09 5.60 16.69 ONE 20.351 202.0 69.7 41.1 

44660.0 47880.0 0.5~8 183.9 -2.5 -0.32 1.399 61.8 0.941 15.946 45.6 165.1 0.8450 31.0471 0.88 0.201 160.8 162.5 -66.0 0.240 
12.91 5.62  18.52 ONE 20.351 202.0  69.7 41.6 

* ARRIVAL DATE = 2447980.0 

44570.0 47980.0 0 . 5 ~ 9  213.6 -12.2 
12.94 5-43 18.39 

44580.0 47980.0 0.524 214.A‘ -11.8 
11.31 5.45 16.76 

44590.0 479RC.0 0.466 214.6 -9.4 
9.94 5.45 15.39 

45600.0 47980.0 0.477 223.0 18.7 
10.18 5 .41  15.64 

54610.0 41980.0 0.394 202.0 -16.7 
8.31 5 - 4 1  13.76 

0.388 196.7 -10.7 
8.17 5.46 13.63 

0.55 1.399 112.1 0.942 
TWO 19.384 200.7 68 .6  

0.19 1.401 107.5 0.940 
TU0 19.384 200.7 68.6 

1.45 1.402 102.8 0.938 
TWO 19.384 200 .1  6 8 . 6  

10.89 1.403 98.1 0.936 
TWO 19.384 200.1 68.6 

-1.95 1.403 93.2 0 .935  
ONE 19.3R4 200.7 68.6 

-0.91 1.403 88.3 0.935 
ONE 19.384 200.7 68.6 

14.622 314.3 526.3 (1.842 28.4011 0.25 0 -186  159.3 163.3 -64.5 0.229 
4 4 . 2  

14.814 323.8 525.7 0.893 28.734A -0.02 0.189 158.9 162.6 -65.1 0.229 
43.6 

14.974 333.5 525.2 0.934 29.0146. -0.70 0.191 158.7 161.7 -65.6 0.229 
43.1 

15.097 343.3 524.9 0.963 29.231A -10.17 0.192 158.5 155.2 -64.6 0.230 
43.0 

15.178 353.3 524.1 0.980 29.316A 2.64 0.193 158.4 163.6 -66.5 0.229 
42.5 

15.214 
4 2 . 4  

3.5 164.6 0 .9830  29.445A 1.58 0.193 158.4 162.8 -66.5 0.229 

44630.0 41986.0 0.408 190.9 -6 .9  -0.61 1.402 83.4  0.936 15.205 13.8 164.7 0.9110 29.4391 1.24 0.193 158.5 162.6 -66.4 0.230 
8.62 5.46 14.08 ONE 19.314 200.1 68.6 42 .4  

4M40.0 47980.0 0 .451  186.6 -4.4 -0 .46 1.401 78.3 0.938 15.152 24.2 165.0 0.9440 29.360A 1.08 0.193 158.8 162.6 -66.1 0.230 
9.59 5.47 15.05 ONE 19.384 200.7 68.6 42.6 

44650.0 47980.0 0.512 184.4 -3 .0’ ’  -0.39 1.399 13.2 0.940 15.060 34.7 165.4 0.9030 29.2178 0.97 0.192 159.1 162.8 -65.8 0.231 
11.01 5.48 16.49 ONE 19.384 200.7 68.6 43.0 

44660.0 479RC.0 0.584 184.1 -2.6 -0 .34 1.398 68.0 0.943 14.934 45.4 166.0 0.8470 29.0211 0.89 0.190 159.6 163.1 -65.3 0.232 
12.81 5.49 18.30 ONE 19.384 200.7 68.6 43.5 

ARRIVAL DATE - 2448080.0 

44510.C 48080.0 0.590 213.R -12.3 0.56 1.398 112.2 0.939 13.883 314.0 521.2 0.841 26.9251 0.24 0.176 158.1 163.9 -63.8 0.221 
12.95 5 .35  18.30 T U 0  1R.403 199.6 67 .6  46.2 

44580.C 48080.0 0.524 215.1 -11.9 0.79 1.400 107.6 0.936 14.045 323.6 526.6 0.892 21.199A -0.01 0.118 151.7 163.2 -64.4 0.221 
11.31 5.34 16.66 TWO 18.403 199.6 61.6 45.5 

44590.0 48080.0 0.466 214.9 -9.6 1 - 3 0  1.401 102.9 0.934 14.181 333.3 526.1 0.933 21.429A -0.64 0.180 151.4 162.4 -64.8 0.221 
9.93 5.34 15.28 TWO 18.403 199.6 67 .6  45.0 

44600.0 48g80.0  0.441 218.0 7.3 6 .51  1.401 98.1 0.933 14.285 343.1 525.8 0.963 27.606A -5.86 0.182 151.3 158.5 -64.5 0.221 
9.35 5.35 14.70 TUO 18.403 199.6 61.6 44.7 

44610.0 48080.0 0.394 201.8 -18.2 
8.31 5.35 13.65 

44620.0 48080.0 0.386 196.9 -11.2 
8.14 5.35 13.49 

44630.0 48080.0 0.4C6 191.1 -1.2 
8.57 5.35 13-92 

44640.0 480R0.0 0.448 186.9 -4.6 
9.52 5.36 14.88 

44650.0 48080.0 0.508 184.6 -3.2 
10.93 5.37 16.30 

44660.0 48080.0 0.581 184.4 -2.0 
12.11 5.38 18.09 

-2.35 1.402 93.3 0.932 
ONE 18.403 199.6 67.6 

-1.01 1.401 88.4 0.932 
ONE 18.403 199.6 67.6 

-0.66 1.401 83.5 0.932 
ONE 18.403 199.6 61.6 

-0.50 1.400 18.5 0.934 
ONE 18.403 199.6 67.6 

-0.41 1.398 73.4 0.937 
ONE 18.403 199.b 61.6 

-0.36 1.396 68.2 0.940 
ONE 18.403 199.6 67.6 

14.353 353.1 525.6 0.980 27.7254 3.04 0.183 157.2 164.6 -b5.8 0.221 
44.4 

14.382 3.3 165.6 0.9830 21.1821 1.67 0.183 151.2 163.5 -65.1 0.221 
44.3 

14.314 
44.3 

13.5 165.6 0.9710 27.111A 1.29 0.183 151.3 163.3 -65.6 0.222 

14.329 23.9 165.9 0.9450 21.112A 1-10 0.182 157.5 163.3 -65.4 0.222 
44.6 

14.249 34.4 166.3 0.9040 27.595A 0.98 0.181 157.9 163.4 -65.0 0.223 
44.9 

14.141 45.0 166.8 0.8490 27.433A 0.90 0.180 158.4 163.1 -64.5 0.224 
45.4 



1980 
EARTH-URANUS 

1 2 V 2 P S I  2 R A OFCL SPEED I 1 V 1 PSI  I ECCFN SMA THE11 THE12 PERlH APWEL 
LEG CDIST RAS OECLS LAMOA 

ARRIVAL DATE - 2448180.0 

0.57 1.397 112.4 0.937 13.288 313.7 528.0 0.839 25.7371 
TWO 19.678 198.6 66.5 4 8 . 2  

0.79 1.398 107.7 0.934 13.428 323.3 527.4 0.891 25.9661 
TWO 19.678 198.6 66.5 47.5 

1.33 1.399 103.0 0 .931  13.545 333.0 527.0 0.932 26.1581 
TWO 19.678 198.6 66 .5  41.0 

DEPARI APRIVE SPFEO R A OtCL 
OW1 DVZ O V T  

0.591 214.1 -12.3 
12.98 5.25 18.23 

0.23 0.166 156.8 164.4 -62.9 0.214 

0.525 215.4 -12.0 
11.33 5.25 16.57 

-0.01 0.169 156.4 163.8 -63.6 0.214 

-0 .59 0.171 156.1 163.0 -64.0 0.214 

-4.11 0.172 155.9 160.2 -64.0 0.214 

3.58 0.173 155.9 165.6 -65.1 0.214 

0.466 215.2 -9.9 
9.94 5.24 15.18 

0 . 4 3 1  216.3 l.2 
9 .12  5 .25  14.37 

0.395 201.5 -20.1 
8.32 5.25 13.57 

0 .385  197.1 -11.7 
8.12 5.25 13.36 

4 - 8 3  1.400 98.3 0.929 
TU0 19.678 198.6 66.5 

13.635 342.9 526.7 0.962 
46.6 

26.3071 *46no.n 4 ~ 1 1 8 0 . 0  

44610.0 48180.0 -2.90 1.400 93.4 0 .928  13.693 352.9 526.5 0.980 26.406A 
ONE 19.678 198.6 66.5 46 .3  

-1 .13  1.4PO 88.6  0.928 13.718 3.0 166.4 0.9830 26.454A 
ONE 19.678 198.6 66.5 46.2 

-0.72 1.399 83.6 0.929 13.711 13.3 166.5 0.9720 26.4501 
ONE 19.678 198.6 66.5 46 .3  

-0 .54 1.398 7 8 . 6  0.931 13.671 23.6 166.7 0.9460 26.3961 
ONE 19.678 198.6 66.5 46.5 

1 .79  0.173 155.9 164.2 -65.0 0.215 

1.34 0.173 156.0 163.9 -64.9 0 .214 

44620.0 48180.0 

0.404 191.5 -7 .6  
8.52 5.25 13.78 

0.446 187.2 -4.9 
9.46 5 .26  14.72 

1.13 0.173 156.2 163.9 -64.7 0.215 

1.00 0.172 156.6 164.1 -64.3 0.211 

0.91 0.170 157.1 164.3 -63.8 0.216 

-0.44 1.397 73.5 0.933 
ONE 19.678 198.6 66.5 

13.602 
46.9 

34.1 167.1 0.9060 26.2991 0.505 184.9 -3 .4  
10.85 5.27 16.12 

0.577 184.6  -2 .9  
12.61 5.28 17.89 

-P.38 1.395 68.4 0.937 13.508 44.7 167.6 0.8510 26.164A 
ONE 19.678 198.6 66.5 4 7 . 4  

ARRIVAL DATE = 2448280.0 

0 .58  1.396 112.5 0 .935  
TkO 20.356 197.6 6 5 . 4  

12.802 313.3 528.8 0.837 
50.2 

24.766A 0.22  0.157 155.4 165.0 -62.1 0.208 

-0.01 0.160 155.0 164.4 -62.8 0.207 

-0.55 0.162 154.7 163.6 -63.2 0.207 

-3.17 0.163 154.6 161.5 -63.3 0.207 

4.36 0.164 154.5 166.8 -64.3 0.201 

1-91 0.164 154.5 164.9 -64.2 0.201 

1.40 0.164 154.6 164.6 -64.1 0.207 

1.16 0.163 154.8 164.5 -63.9 0.208 

1.02 0.162 155.2 164.6 -63.5 0.209 

0.92 0.161 155.7 164 .9  -63.0 0.209 

4457C.C 48280.0  

44580.0  48280.0 

44590.0 48280.0 

44600.0 48280.0 

4 ~ 1 0 . 0  4 8 ~ ~ 0 . r )  

44620.0 48280.0 

44630.0 48280.0 

44640.0 48280.0  

44650.0 48280.0 

4466C.O 48280.0 

0.592 214.4  -12.4 
13.01 5.17 1 8 - 1 8  

0 .526  215.7 -12.1 
11.35 5.16 16.51 

0 .467  215.5 -10.2 
9 .95  5.16 15.11 

0.427 215.7 -0.8 
9 . r 3  5.16 14.19 

0 .397  2PO.9 -22.9 
8 .37 5.16 13.53 

0 . 7 9  1.397 107.8 0.931 12.925 322.9 528.3 0 .889  24-961A 
TWO 20.356 197.6 65.4 49.5 

1 .29  1.398 103.1 0.929 13.028 332.7 527.8 0.931 25.1241 
T U 0  20.356 197.6 6 5 . 4  48.9 

3 . 8 8  1.399 98 .4  0.927 13.106 342.5 527.5 0-962 25.250A 
T U 0  20.356 197.6 65.4 48.6 

- 3 . 6 8  1.399 93.6 0 .926  13.157 352.6 527.3 0.979 25.335A 
ONE 20.356 197.6 65 .4  4 8 . 3  

-1 .26 1.399 88.7 0.925 
ONE 20.356 197.6 65.4 

13.179 
4 8 . 2  

2.7 167.3 0.9830 25.375A 0.384 197.5 -12.4 
8.P9 5.16 13.25 

0.402 1 9 1 . 8  -8.0 
8 .40  5 .16  13.64  

0.443 187.5 -5.2 
9 .40  5.17 14.56 

-0.78 1.398 83.8 0.926 13.172 12.9 167.3 0.9730 25.3721 
ONE 20.356 197.6 65.4 48.2 

-0.58 1 .397  78 .8  0.928 13.137 23.3 167.6 0.9470 2 5 . 3 2 8 ~  
ONE 20.356 197.6 65 .4  48.5 

-0 .47  1.396 73.7 0 .931 13.076 33.8 167.9 0.9070 25.246A 
ONE 20.356 197.6 65.4 48 .8  

-0.41 1.394 68.6 0.934 12.993 44.3 168.4 0.8540 25.132A 
ONE 20.356 197.6 65.4 49 .3  

0 .501  185.3 - 3 . 6  
10.77 5 - 1 8  15.95 

0.572 184.9  -3.1 
12.51 5.19 17.70 

ARRIVAL DATE I 2448380.0 

0 . 5 9  1.395 112.7 0.533 12.4CO 312.9 529.5 0 .835  23.96511 
TWO 18.958 196.8 6 4 . 3  52.3 

44570.0 48380.0 

44580.C 483r10.0 

44590.C 48380.0 

0.594 214.8  -12.5 
13.06 5.09 18.15 

0.527 216.1 -12.2 
11.39 5.08  16-47 

0.468 215.9 -10.4 
9.98 5.08 15.06 

0.425 215.5 -2.7 
8 .99  5.08 16.07 

0.22 0.149 154.0 165.5 -61.2 0.202 

-0.01 0 .151  153.6 165.0 -61.9 0.201 

-0.51 0-153  153.3 164.2 -62.4 0.201 

-2.58 0.154 153.1 162.5 -62.6 0.201 

5.56 0.155 153.0 168.4 -63.6 0.201 

2.06 0.156 153.0 165.6 -63.4 0.201 

1.46 0.156 153.1 165.2 -63.3 0.201 

1.20 0.155 153.4 165.1 -63.1 0.202 

1.04 0.154 153.8 165.2 -62.7 0.202 

0.94 0.152 154.3 165.4 -62.2 0.203 

0 .79  1.396 108.0 0 .929  
TWO 18.958 196.8 6 4 . 3  

12.510 322.6 529.0 0.887 
51.5 

24.1 321 

1.25 1.398 103.3 0.926 12.6C1 332.3  528.6 0.930 24.2726 
TWO 18.958 196.8 6 4 . 3  51.0 

3.29 1.398 98.5 0 .924  12.670 342.2 528.3 0.961 24.3806 
TU0 18.958 196.8 64.3 50.5 

-4.89 1.398 93.7 0 .923  12.716 352.2 528.1 0.979 24.452A 
ONE 18.958 196.8 64.3 50.3 

-1.42 1.398 88.9 0.923 12.736 2.4 168.1 0.9830 24.488A 
ONE 18.958 196.8 64.3 50.2 

446C0.0 4 8 3 8 0 . 0 -  

0 .4C2  199.8 -26.9 
8.49 5.08 13.57 

44610.0 48380.0 

4462C.0 48380.0  0.383 197.8 -13.1 
8 . 0 7  5.08 13.15 

0.400 192.2 - 8 . 4  
8 - 5 4  5.08 13.52 

0.440 187.9 -5.5 
9 .33  5.09 14.42 

0.498 185.6 -3 .9 
10.68 5.10 15.78 

0.568 185.3 - 3 . 3  
12.40 5.11 17.51 

-0 .84 1.397 84.0 0.924 
ONE 18.958 196.8 64 .3  

12.6 168.1 0.9730 25.4861 

44640.0 48380.0 

44650.0 48380.0 

-0.62 1.396 79.0 0.925 12.698 22.9 168.3 0.9480 2 4 ~ 4 4 8 A  
ONE 18.958 196.8 64.3 50.4 

-0.50 1.395 73.9 0.928 12.644 33.4 168.6 0.9090 24.379A 
ONE 18.958 196.8 64.3 50.8 

-0.43 1.393 68.9 0.932 12.569 43.9 169.1 0.8560 24.2821 
ONE 18.958 196.8 64 .3  51.3 

44660.0 48380.0  
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1980 
tARlH-URANUS 

DEPART ARRIVE SPEED R A OECC I I V 1 PSI  1 ECCtN SWA THETI THETZ PERlH APHEL 1 2 V 2 PSS 2 R 4 OECL SPEED 
O V 1  0'42 O V T  LEG C O l S T  R A S  OECLS LAMOA 

44670.0 48380.0 0.647 186.4 -3.6 -0.39 1.391 63.7 0.937 12.478 54.5 169.6 0.7910 24.1644 0.85 0.150 155.0 165.7 -61.6 0.205 * 1 4 - 6 1  5.13 19.53 ON€ 18.958 196.8 64.3 51.9 

ARRlVAL OATE = 2448480.0 

44570.0 48580.0 0.597 215.1 -12.7 0.59 1.394 112.8 0 .931  12.064 312.5 530.2 0.832 23.2951 0 .21  0.141 152.4 166.1 -60.4 0.196 
13.12 5.02 18.14 TWO 18.671 196.0 63 .3  54.3 

44580 .0  48480.0 0.529 216.5 -12.4 0178 1.396 108.2 0.927 12.163 322.2 529.8 i.ir8a 23.4404 -0.01 0.143 152.0 165.5 -61.1 0.196 
11.43 5.02 10.45 .TWO 18.671 196.0 63.3 53.6 

44590.C 48480.0 0.569 216.4 -10.7 1 - 2 1  1.397 103.5 0.924 12.245 331.9 529.4 0.929 23.5614 -0.48 0.145 151.7 164.8 -61.6 0.191 
10.01 5.01 15.02 lW0 18.671 196.0 6 3 . 3  53.0 

4460C.O 48480 e 0  0 .425 215.5 -4.2 
4.98 5.ni  ! I s 9 9  

-7161 1 , 3 9 1  0389 01921 
IINE I 8 s b T l  lPbr0 63.3 

23.6554 

44620.0 48480.0 0 . 3 8 3  198.1 -14.0 -1.60 1.397 89.0 0.920 12.366 2.0 168.8 0.9830 23.7494 2.24 0.148 151.5 166.3 -62.6 0.199 
8.06 5.01 13.07 ONE 18.671 196.0 63 .3  52.2 

44630.0 4848t .0 0.398 192.7 -8.9 -0.92 1.397 84.1 0.921 12.361 12.2 168.9 0.9740 23.7481 1.53 0.148 151.6 165.8 -62.5 0.195 
8.40 5.01  13.41 ONE 18.671 196.0 6 3 . 3  52.2 

44640.0 4848010 0 .437  188.4 - 5 . 9  -0.66 1.396 79.2 0.923 12.333 22.5 169.1 0.9500 23.7171 1.23 0.147 151.8 165.7 -62.3 0.196 
9.27 5.02 14.29 ONE 18.671 196.0 63.3 52.4 

44650.0 48480.0  0.494 186.0 -4.2 
10.60 5.03 15.62 

-0.53 1.394 74.2 0.926 
ONE 18.671 196.0 63.3 

12.284 
52.8 

33.0 169.4 0.9110 23.6571 1-06  0.146 152.2 165.8 -61.9 0.197 

44660.0 4 8 4 R D . O  0.565 185.6 -3.6 -0.45 1.392 69.1 0.930 12.217 43.5 169.8 0 .8590  23.5741 0.95 0.144 152.7 166.0 -61.4 0.198 
12.3G 5.04 17.34 ONE 18.671 196.0 63.3 53.3 

44670.0 48480.0 0.642 186.8 - 3 . 8  -0.41 1.390 64.0 0.935 12.134 54.0 170.3 0.7950 23.473A 0.86 0.142 153.4  166.2 -60.8 0.199 
14.28 5.06 19.34 ONE 18.671 196.0 6 3 . 3  53.9 

ARRIVAL OATE = 2448580.0 

44570.C 4 9 5 8 F . O  0.599 215.5 -12.8 0.60 1.394 113.0 0.930 11.781 312.0 530.9 0.830 22.7334 0.21 0.133 150.8 166.6 -59.5 0.192 
13.18 4.97 18.15 TU0 20.188 195.2 62.2 56.3 

44580.0 48580.0 0.531 216.9 -12.6 0.78 1.395 100.4 0 .926  11.871 321.7 530.5 0.883 22.8594 -0.01 0.135 150.4 166.0 -60.2 0.191 
11.49 4.96 16.44 T U 0  20.188 195.2 62.2 55.6  

44590.6 4 8 5 8 0 . C  0.471 216.8 -11.0 1.18 1.396 103.7 0.922 11.946 331.5 530.1 0.927 22.965A -0.45 0.137 150.1 165.4 -60.7 0.190 
1 0 . ~ 4  4.95 14.99 rno 20 .188  195.2 62.2 55.0 

44600.0 48580.0  0.425 215.7 -5.3 2 . 5 9  1.397 98.9 0.920 12.003 341.4 529.8 0.959 23.047A -1.88 0.139 149.9 164.1 -61.0 0.190 
8.98  4.95 13.93 TWO 20.188 195.2 62.2 54.6 

44610.0 44580.0 0.459 190.6 -46.5 -11.68 1.397 94.1 0.919 12.940 351.5 529.6 0.978 23.1021 12.35 0.140 149.8 174.7 -62.2 0.192 
9.76 4.97 14.73 ON€ 20.188 195.2 62.2 54.7 

44620.0 48580.0  0 . w  1 9 8 . 5  -15.0 
8.P5 4.95 12.99 

-1.81 1.397 89.2 0.918 
ONE 20.188 195.2 62.2 

12.057 
54.2 

1.6 169.6 0 .9830  23.1301 2.45 0.140 149.8 167.0 -61.8 0.190 

44630.0 48580.0 0.396 193.2 -9.5 -1.00 1.396 8t .3  0.919 12.052 11.8 169.6 0.9750 23.1301 1.60 0.140 149.9 166.4 -61.7 0.190 
8.36 4.95 13.31 ONE 20.188 195.2 62.2 54.2 

55640.0 48580.0 0.434 188.9 -6.2 -0.70 1.395 79.4 0.921 12.027 22.1 169-8 0.9510 23.1031 1.27 0.139 150.2 166.3 -61.5 0.191 
I 9.20  4.95 14.16 ONE 20.188 195.2 62 .2  54.4 

44656.0 48580.0 9.491 186.5 -4.5 -0.56 1.393 74.4 0.924 11.983 32.5 170.1 0.9130 23.0524 1.09 0.138 150.6 166.3 -61.1 0.191 
10.51 4.96 15.47 ONE 20.188 195.2 6 2 . 2  54 .8  

44660.0 48580.0  0.560 186.0 - 3 . 8  -0.57 1.392 69.4 0.928 11.921 43.0 170.4 0.8620 22.9814 0.96 0.137 151.1 166.5 -60.6 0.193 
12.19 4.98 17.17 ONE 20.188 195.2 62.2  55.3 

44670.0 48580.0 0.637 187.1 -4 .0  -0.42 1.390 64.3 0.933 11.846 53.5 170.9 0.7980 22.8934 0.87 0.13s 1S1.8 166.7 -60.0 0.194 
14.15 5.00 19.15 ONE 20.188 195.2 62.2 55.9 * 

ARRIVAL OATE .I 2448680.0 

44570.0 486flO.l)  0.602 215.9: -12.9 0.61 1.393 113.3 0.928 11.542 311.6 531.6 0.827 22.2571 0.20 0.126 149.1 167.0 -58.6 0.187 
13.25 4.91 18.17 TWO 20.119 194.5 61.1 58.4 

44580.0 48680.0 0.534 217.4 -12.7 0.78 1.394 108.6 0.924 11.624 321.3 531.1 0.881 22.3674 -0.01 0.128 148.7 166.5 -59.3 0.186 
11.55 4.90 16-55 TU0 20.119 194.5 61.1 57.7 

44590.0 48680.0 0.473 217.3 -11.2 1.16 1.395 103.9 0.921 11.693 331.1 530.8 0.925 22.4604 -0.42 0.130 148.4 165.9 -59.8 0.186 
10.09 4.90 14.98 1WO 20.119 194.5 61.1 57.1 

44600.0 48680.0 0.425 216.1 -6.2 2.36 1.396 99.1 0.918 11.745 341.0 530.5 0.958 22.5324 -1.66 0.132 148.2 164.7 -60.1 0.185 
9.00 4.89 13.89 TCO 20.119 194.5 61.1 56.6 

44620.0 48610.0 0.382 198.9 -16.2 -2.07 1 -396  89.5 0.917 11.795 1.1 170.3 0.9840 22.606A 2.70 0.133 148.1 167.1 -61.0 0.185 

44630.0 4>680.0 0.395 193.8 -10.0 -1.09 1.395 84.6 0.917 11.791 11.4 170.3 0.9750 22.6074 1-68 0.133 148.2 167.0 -60.9 0.185 

8.04 5 - 8 9  12.93 ONE 20.119 19k.5 61.1 56.2 t 
8.32 4.89 13.21 ONE 20.119 194.5 61.1 56.2 

44640.0 48680.0 0.432 189.4 -6.4 -0.75 1.394 79.6 0.919 11.768 21.7 170.5 0.9530 22.58441 1.31 0.132 1W.4 166.8 -60.6 0.186 
9.14 4.90 14.04 ONE 20.119 194.5 61.1 56.4 

. I  ' 



i 9 n n  
EARTH-URANUS 

OEIARl ARRIVE SPEEO R A OECL I 1 V 1 PS1 1 ECCEN SUA THE11 THE12 PERIH APHEL I 2 V 2 P S I  2 R 1 OECL SPEEO 
o v i  ovz ovr LEG COIST R A S  OECLS LAMOA 

44650.0 48680.0 0 . 4 C l  186.9 -4.1) -0.59 1.393 14.6 0.922 11.128 32.0 110.7 0.9160 22.5411 1.11 0 .131  148.8 166.8 -60.3 0.187 
10.42  4-91 15.33 ONE 20.119 194.5 61.1 5 6 . 8  

44660.0 48680.0. 0.555 186.4 -4.0 -0.50 1.391 69.6 0.926 11.672 42.5 111.1 0.8650 22.419A 0.98 0.130 149.3 161.0 -59.8 0.188 
12.lt8 4.92 17.00 ONE 20.119 194.5 61 .1  51.3 

44610.0 48680.0 0.632 187.5 -4 .2 -0 .44  1.389 64.5 0 .931  11.603 52.9 171.5 0.8020 22.403A 0 .88  0.128 150.0 167.2 -59.2 0.189 
14 .C2  4 . W  18.96 ONE 20.119 194.5 61.1 51.9 

ARRlVAL DATE = 2448180.0 

445 io .c  + tmo.o  0.605 216.4 -13.1 c.61 1.392 113.5 0.921 11.338 311.1 532.2 0.824 2 1 . 8 5 2 ~  0.20 0.119 141.2 167.5 -57.1 0.183 

w i 8 o . c  48180.0 c.536 211.9 -12.9 n . in  1.394 108.8 0.923 11.414 320.8 531.8 0.819 21.9501 -0.01 0.122 166.8 167.0 -58.4 0.182 

13.34 4.81 18.20 Tho 11.651 193.9 60.0 60.4 

11.61 4.86 16.41 T U 0  18.657 193.9 60.0 59.1 

44590.0 48780.0 0.475 211.9 -11.5 1.13 1.395 104.1 0.920 11.417 330.6 531.4 0.923 22.0311 -0.40 0.124 146.5 166.4 -59.0 0.182 
10.14 4.85 14.99 T U 0  18 .651  193.9 60.0 59.1 

44600.0 9 7 8 0 . 0  0.426 216.5 -1.0 

44620.0 48780.0 0.382 199.2 -17.5 -2.38 1.395 89.7 0.915 11.513 0.7 110.9 0.9840 22.1621 3.01 0.126 146.2 168.5 -60.2 0.181 

2 .18  1.395 99.3 0 . 9 1 1  11.526 340.5 531.2 0.956 22.0951 -1.49 0.125 146.3 165.4 -59.3 0.181 
9.02 4.84 13.86 TWO 18.657 193.9 60.0 58.6 

8.05 4.84 12.89 ONE 18.657 193.9 60.0 58.2 

44630.0 48780.0 0.393 194.4 -10.7 -1.18 1.395 84.8  0.916 11.569 10.9 171.0 0.9160 22.163A 1.77 0.126 146.3 167.5 -60.0 0.181 
8.28 4.84 1 3 . 1 2 ,  ONE 18.657 193.9 60.0 58.2 

44640.0 48780.0 0.429 189.9 -7.1 -0.80 1.394 19.9 0.917 11.549 21.2 171.1 0,9540 22.144A 1.36 0.126 146.6 167.3 -59.8 0.182 
9 .08  5.RS 13.92 ONE 18.657 193.9 60.0 58.4 

4465C.C 48780.0 0.4A3 187.4  -5.1 -0.62 1.392 14.9 0.920 11.512 31.5 111.3 0.9180 22.1061 1 - 1 4  0.125 146.9 167.3 -59.5 0.183 
10.33 4.86 15.19 ONE 18.657 193.9 60.0 58.8 

44660.0 48180.0 0.551 186.8 - 4 . 3  -0.52 1.390 69.9 0.924 11.460 41.9 171.7 0.8680 22.0521 0.99 0.123 147.5 161.4 -59.0 0.184 
11.91 4.81 16.84 ONE 18.657 193.9 60.0 59.2 

44510.0 48880.0 

0 .621  187.9 -4 .4 
13.89 4.89 1R.18 

0.609 216.8 -13.2 
1 3 . 4 2  4 . 8 3  18.25 

-0.46 1.388 6 4 . 8  0.929 
ONE 18.h51 193.9 60.0 

11.396 
59.8 

52.4 172.1 0.8060 21.9861 

ARRIVAL DATE = ~ 4 4 0 8 8 0 . 0  

0.62 1.392 113.7 0.921 
Tho 19-14? 193.3 58.9 

11.164 310.5 532.8 0 .821  
6 2 . 5  

21.5081 

0.89 0.121 148.2 161.6 -58.4 0.185 

0.19 0.113 145.3 161.9 -56.8 0.180 

44580.0 48880.0 0.539 218.4 -13 .1  0 . 1 8  1.393 109.0 0.922 11.235 320.3 532.4 0.876 21.5931 -0.01 0.115 144.9 161.4 -57.5 0.119 
11.69 4.81 16.50 T U 0  19.147 193.3 58.9 61.7 

44590.0 48880.0 0 .471  218.4 -11.8 
10.19 4.80 15.00 

1.11 1.394 104.3 0.918 
T(10 19.141 193.3 58.9 

11.294 330.1 532.0 0 .921  
61 .1  

21.666A -0.38 0.117 144.6 166.9 -58.1 0.178 

44600.0 48880.0 0 . 4 2 8  211.0 -7.1 2.04 1.395 99.5 0.916 11.339 340.0 531.8 0.955 21.7231 -1.35 0.119 144.4 165.9 -58.4 0.177 
9.05 4.80 13.85 TWO 19.141 193.3 58.9  60.7 

44610.0 48880.0 0.497 228.4 30.0 14.84 1.395 94.8 0.914 11.369 350.0 531.6 0.916 21.1621 -14.19 0.120 144.3 117.3 -56 .1  0.180 
10.67 5 - 8 3  15.49 T U 0  19.141 193.3 58.9  60.8 

44620.0 4R88O.O 0.383 199.4 -19.2 -2.77 1.395 89.9 0.314 11.383 0.2 171.6 0.9840 21.7821 3.39 0.120 144.3 169.2 -59.3 0.177 
8.06 4.80 12.86 ONE 19.141 193.3 58.9 60.2 

54630.0 488RO.0 0.391 195.0 -11.4 -1.29 1.394 85.0 0.914 11.380 10.4 171.6 0.9110 21.78+1 1 - 8 7  0.120 144.4 168.1 -59.2 0.117 
8.25 4.80 13.04 ONE 19.141 193.3 58.9 60.2 

44640.0 48880.0 0 .426 19F.5 -7.5 -0 .86 1.393 8C.1 0.916 11.362 20.1 111.7 0.9560 21.7681 1.40 0.120 144.6 167.8 -59.0 0.118 
9.01 4.RO 13.82 ONE 19.147 193.3 58.9 60.4 

44650.0 48fl8G.0 0.419 181.9 -5 .4  -0.66 1.392 15.2 0.919 11.328 31.0 111.9 0.9200 21.1351 1-16  0.118 145.0 167.8 -58.6 0.179 
10.25 4.81 15.06 ONE 19.147 193.3 58.9 60.7 

44660.0 48880.0  0.546 181.3 -4.6 -0.55 1.390 10.2 0.923 11.280 41.4 112.2 0.8710 21.6891 1.01 0.111 145.5 161.8 -58.2 0.180 
11.86 4.83 1 6 - 6 8  ONE 19.141 193.3 58.9 61.2 

44670.0 4R180.0 0.622 188.3 -4.6 -0 .48 1.388 65 .1  0 . 9 2 8  11.221 51.8 172.6 0.8100 21.6311 0.90 0.115 146.2 168.0 -51.6 0.181 
13.16 4.84  1 8 - 6 0  ONE 19.141 193.3 58.9 61.8 

44510.0 4U980.0 0.612 211.3 -13.3 
13.52 4.19 1R.31 

ARRlVAL OPIE - 2448980.0 

0.62 1.391 114.0 0.926 
1hfl 20.513 192.7 57.8 

11.015 310.0 533.3 0.817 
64.5 

21.2131 0.19 0.107 143.2 168.3 -56.0 0.177 

44580.0 48980.0 0 .543 218.9 -13.2 0.78 1.393 109.3 0.921 11.081 319.1 533.0 0.813 21.2891 -0.01 0.109 142.8 161.8 -56.7 0.115 
11.17 4-78  16.54 1WO 20.513 192.7 57.8 63.8 

44590.C 489U0.0 0 . 4 U O  219.0 -12.0 1.09 1.394 10S.S 0 .911  11.136 329.6 532.6 0.919 21.3531 -0.36 0.111 142.5 161.3 -57.2 0.175 
10.26 4 - 7 7  15.02 T U 0  20.513 192.1 57.8 63.1 

44600.0 48980.0 0.429 211.6 -8 .3  1.92 1.394 99.8 0-915 11.179 339.5 532.4 0.954 21.4041 -1.23 0.113 142.3 166.5 -51.6 0.174 
9.C9 4.76 13.85 TWO 20.513 192.1 5 1 - 8  62.7 

54610.0 48900.0 0.434 221.8 15.6 9.04 1.395 95.0 0.913 11.207 349.5 532.3 0.915 21.4391 -8.38 0.114 142.2 161.3 -56.9 0.17s 
9.20 4 - 7 7  13.91 I C 0  20.513 192.7 57.8 62.5 

44620.0 48980.0 0.384 199.6 -21.2 -3.29 1.394 90.1 0.912 11.221 359.7 532.2 0.984 21.458A 3.90 0.114 142.2 110.0 -58.5 0.174 
8.09 4 - 7 6  12.85 ONE 20.513 192.1 57.8 62.2 
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1980 
EARTH-URANUS 

OEPARl ARRIVE SPEED R 1 OECL 1 1 V 1 PSI  1 ECCEN SWA THE11 THE12 PERlH APHEL I 2 V 2 P S I  2 R 1 OECL SPEED 
OV1 OVZ O V l  LEG COIST RAS OECLS LANOA 

44630.0 48980.0 0.390 
8.21 

195.6 -12.1 
4-16 12.97 

-1.41 1.394 85.3 0.913 
ONE 20.513 192.1 51.8 

11.219 
6 2 . 2  

9.9 172.2 0.9780 21.460A 1.99 0.114 142.3 168.6 -58.4 0.174 

44640.0 489RO.0 0 . 4 2 3  191.2 -8.0 -0.92 1.393 8C.4 0.915 11.202 20.1 172.3 0.9570 21.4461 1.46 0.114 142.6 168.3 -50.2 0.114 . 8.95 4.16 13.71 ONE 20.513 192.1 57.8 62.4 

44650.0 48980.0 0.416 188.5 -5.8 -0.10 1.391 7 5 . 4  0.917 11.110 30.5 172.5 0.9220 21.4181 1.19 0.113 142.9 168.2 -57.8 0.175 
10.16 4-17 14.93 ONE 20.513 192.1 57.8  62.7 

44660.0 4R980.0 0 . 5 4 2  187.8 -4.9 -0.58 1.389 70.5 0.921 11.126 40.8 112.8 0.8140 21.3781 1.03 0.111 143.4 168.3 -51.4 0.116 
11.74 4.19 16.53 ONE 20.513 192.1 57.8 63.2 

44610.0 48980.0 0.617 188.1 - 4 . 9  -0.51 1.388 65.4 0.926 11.071 51.2 113.1 0.8140 21.321h 0.91 0.109 144.1 168.4 -56.0 0.118 
13.63 4.81 18.43 ONE 20.513 192.1 57.8  63.7 

ARRIVAL OATE I 2459080.0 

44510.0 49080.0 

44580.0 490R0.0 

44590.C 49080.0 

44600.0 49080.0 

44610.0 49080.0 

44620.0 49080.0 

44630.0 49080.0 

44640.0 490fl0.0 

44650.0 49080.0 

44660.0 49080.0 

44610.0 4908OsO 

C.616 217.7 -13.5 
13.62 4.76 18.38 

0.546 219.4 -13.4 
11.85 4.14 16.60 

0 . 4 8 3  219.6 - 1 2 . 3  
10.33 4.13 15.06 

C.431 218.2 -8.9 
9.13 4.13 13.86 

0.416 219.6 8.3 
8.19 4.13 13.52 

0.387 199.5 -23.9 
8.15 4.72  12.87 

0.388 196.3 -12.9 
8-18 4.72 12.91 

0 . 4 2 0  19i.n - 8 . 6  
8.89 4.73 13.62 

0 . 4 7 2  189.1 -6.2 
10.07 4-74 14.81 

0.~37 inn.3 -5.2 
11.63 4.15 16.38 

0.611 189.2 -5.1 
13.49 4-17 18.26 

0.63 1.391 114.3 0.925 10.887 309.4 533.9 0.813 20.9611 
1bO 19.711 192.2 56.7 66.5 

0.18 1.392 109.5 0.921 10.949 319.2 533.5 0.870 21.0291 
1kO 19.111 192.2 56.7 65.8 

1.08 1.393 104.8 0.911 11.0@1 329.0 533.2 0.917 21.0861 
1UO 19.117 192.2 56.1 65.2 

1.82 1.394 1no.o 0.914 11.041 339.0 533.0 0.952 21.1311 
T U 0  19.111 192.2 56.1 64.7 

6.59 1.394 95.2 0.912 11.068 349.0 532.8 0.915 21.1621 
TU0 19.111 192.2 56.7 64.4 

-3.97 1.394 90.4 0.911 11.081 359.2 532.8 0.984 21.1191 
ONE 19.117 192.2 56.7 64.3 

-1.55 1.393 85.5 0.912 11.080 9.3 172.8 0.5780 21.182I 
ONE 19.117 192.2 56.7 64.2 

-0.98 1.392 RO.1 0.913 11.065 19.6 172.9 0.9590 21.1711 
ONE 19.117 192.2 56.1 64.4 

-0.74 1.391 75.1 0.916 11.036 29.9 113.1 0.9250 21.1461 
ONE 19.717 192.2 56.1 64.1 

-0 .hO 1.389 70.8 0.920 10.994 40.2 173.3 0.8180 21~1111 
ONt 19.717 192.2 56.7 65.1 

-0.53 1.387 65.8 0.925 10.943 50.6 173.7 0.8180 21.0671 
ONE 19.711 192.2 56.7 65.1 

0.19 0.101 140.9 168.7 -55.1 0.174 

-0.01 0.104 140.6 168.2 -55.8 0.173 

-0.35 0.106 140.3 167.7 -56.4 0.172 

-1.13 0.108 150.1 166.9 -56.8 0.111 

-5.94 0.109 140.1 163.4 -56.5 0.171 

4.59 0.109 140.1 110.9 -51.1 0.171 

2-12 0.109 140.2 169.1 -51.5 0.171 

1.51 0.100 140.4 168.7 -57.3 0.171 

1.22 0.107 140.1 168.6 -57.0 0.112 

1.05 0.106 141.2 168.6 -56.6 0.173 

0.92 0.104 141.8 168.8 -56.0 0.175 

ARRIVAL OAT€ - 2449180.0 
44510.0 49180.0 0.621 218.2 -13.1 0.63 1.391 114.5 0.925 10.178 308.8 534.4 0.810 20.7461 0.18 0.096 138.6 169.0 -54.3 0.171 

13.13 4.13 18.46 TWO 18.582 191.1 55.7 6 8 . 5  

4458C.O 49180.0 0.550 220.0 -13.6 0.78 1.392 109.8 0.920 10.836 318.6 534.1 0.867 20.8061 -0.01 0.099 138.2 168.6 -55.0 0.110 

44590.0 49180.0 0.486 220.3 :12.6 1.06 1.393 105.1 0.916 10.885 328.5 533.8 0.915 20.856A -0.33 0.101 138.0 168.1 -55.5 0.169 

11.95 4.12 16.66 TU0 18.582 191.7 55.1 67.8 

10.40 4.70 15.10 Tb10 18.582 191.1 55.1 61.1 

44600.0 49180.0 0.433 218.9 -9.4 1.14 1.394 10C.3 0.913 10.924 338.4 533.6 0.950 20.8911 -1.05 0.102 131.8 167.4 -55.9 0.168 
9-18 4.10 13.88 TU0 18.582 191.1 55.7 66.7 

e, 8.63 4.69 13.33 TU0 18.582 191.7 55.1 66 .4  

8 - 2 5  4.69 12.94 ONE 18.582 191.1 55.7 66.2 

44610.0 49 80.0 0.409 218.8 3.9 5.25 1.394 95.5 0.911 10.949 348.4 533.4 0.914 20.9251 -4.60 0.104 137.8 164.1 -55.8 0.160 

44620.0 49180.0 0.391 199.0 -21.4 -4.95 1.394 90.1 0.910 10.962 358.6 533.3 0.984 20.9411 5.56 0.104 131.8 172.0 -51.0 0.168 

44630.0 49180.0 0.387 196.9 -13.8 -1.71 1.393 85.8 0.911 10.961 8.8 173.3 0.9790 20.9441 2.27 0.104 137.9 169.6 -56.1 0.168 
8.16 4.69 12.85 ONE 18.582 191.1 55.1 66.2 

44640.0 49180.0 0.418 192.5 -9.1.-1.05 1.392 8C.9 0.912 10.947 19.0 113.4 0.9600 20.9351 1-57 0.103 130.1 169.1 -56.5 0.168 
8.83 4-10 13.52 ONE 18.582 191.1 55.7  66.3 

44650.0 49180.0 0.468 189.1 -6-6 -0.78 1.390 76.0 0.915 10.920 29.3 173.6 0.9210 20.9131 1.26 0.102 138.4 169.0 -56.2 0.169 
9.98 4-71 14.69 ONE 18.582 191.1 55.7  66.6 

4466C.O 49180.0 0.532 188.8 -5.5 -0 .63 1.389 11.1 0.919 10.882 39.6 173.8 0.8810 20.8831 1-01 0.101 130.0 169.0 -55.8 0.170 
11.52 4.12 16.24 ONE 18.582 191.1 55.1 61.0 

44610.0 49180.0 0.606 189.6 -5.4 -0.55 1.387 66.1 0.924 10.833 50.0 114.1 0.8220 20.8441 0.93 0.099 139.4 169.1 -55.2 0.172 
13.36 4.74 18.10 ONE 18.582 191.1 55.7 67.6 

ARRIVAL O A T €  2449280.0 

4451C.O 49280.0 0.625 219.7 -13.8 
13.85 4.11 18.55 

0.64 1.390 114.8 0.925 
TU0 19.122 191.2 54.6 

10.684 308.z 534.9 0.006 
70.5 

20.5621 0.18 0.091 136.1 169.3 -53.5 0.169 

44580.0 49280.0 0.554 220.6 -13-8 0.18 1.392 110.1 0.920 10.139 318.0 534.6 0.864 20.6151 -0.01 0.094 135.8 160.9 -54.2 0.168 
12.05 4.69 16-74 TU0 19.722 191.2 54.6 69.7 

44590.0 49280.0 0.489 220.9 -12.0 1.05 1.393 105.3 0.915 10.786 327.9 534.3 0.912 20.6601 -0.32 0.096 135.5 148.5 -54.T 0.161 
10.48 6-68 15.16 Tno 19.122 191.2 54.6 69.1 



1980 
EARTH-URANUS 

OEPARI lRRlVE SPFEO R A OECL I 1. V 1 PSI 1 ECCEN SHA THE11 THE12 PLRlH APHEL I 2 V 2 P S I  2 R A OLCL SPEEO 
OVL OV2 OVT LEG C O I S T  RAS OECLS LAHOA 

44600.0 49280.0 0.436 219.6 -10.0 1.66 1.393 100.6 0.912 10.822 337.8 534.1 0.949 20.6961 -0.98 0.098 135.4 167.8 -55.1 0.166 
9.24 4.67 13.91 TU0 19.722 191.2 54.6 68.6 

44610.0 49280.0 0.406 218.6 0.9 .4.40 1.393 95.8 0.910 10.847 347.9 534.0 0.973 20.722A -3.76 0.099 135.3 165.7 -55.1 0.165 
8.57 4-61 19.23 TU0 19.722 191.2 54.6 68.3 

44620.0 49280.0 0.401 197.6 -32.5 -6.46 1.393 9C.9 0.909 10.860 358.0 533.9 0.983 20.7361 1-06 0.099 135.4 173.5 -56.3 0.166 
8.45 4-61 13.12 ONE 19.722 191.2 54.6 68.2 

44630.0 49280.0 C.386 197.6 -14.8 -1.89 1.393 86.1 0.910 10.859 8.2 173.9 0.9800 20.1391 2.44 0.099 135.4 170.1 -56.0 0.165 
8.13 4.67 12.83 ONE 19.722 191.2 54.6 68 .1  

44640.0 49780.0 0.415 193.2 -9.7 -1.13 1.392 81.2 0.911 10.847 18.4 174.0 0.9620 20.7311 1.64 0.099 135.6 169.5 -55.8 0.166 
8.77 4.67 13.44 ONE 19.722 191.2 54.6 68.3 

44650 -0 49280 -0 0.464 190.3 -7.0 
9.89 4.68 14.57  

-0.82 1.390 76.3 0.914 
ONE 19.722 191.2 54.6 

10.822 
68.5 

28.7 174.1 0.9300 20.7141 1.29 0.098 135.9 169.4 -55.4 0.167 

446A0.0 4 9 2 H O ~ O  0.528 189.4 -5 .4  -0.66 1.388 71.4 0.918 10.786 39.0 174.3 0.8840 20.6811 1.09 0.096 136.3 169.4 -55.0 0.168 
11.50 4.69 16.10 ONE 19.722 191.2 54.6 6R.Y 

4467C.O 41pPO.0 0 .601  190.1 -5.7 -fl.57 1.387 66.4 0.923 10.740 49.3 174.6 0.8270 20.6531 0.95 0.094 136.9 169.4 -54.5 0.170 
!, 13.22 4.71 17.93 ONE 19.722 191.2 54.6 69.5 

ARRIVAL DATE = 2449480.0 

4457C.C 49580.0 0.635 219.7 -14.1 0.65 1.390 115.4 0.924 10.535 306.9 535.9 0.797 20.2741 0.17 0.083 130.6 169.9 -51.9 0.166 
14.09 4.67 18.76 T U 0  19.272 190.4 52.4 7 4 . 3  

4 4 5 8 0 . 0  49400.0 0.562 221.7 -14.2 ‘ 0.78 1.391 110.7 0.919 10.586 316.7 535.6 0.857 20.3151 -0.01 0.086 130.4 169.6 -52.6 0.164 
12.26 4.65 16.91 TU0 19.272 190.4 52.4 73.6 

44590.0 49480.0 0.497 222.3 -13.4 
10.65 4.~54 15.29 

1.02 1.392 105.9 0.915 
TU0 19.272 190.4 5 2 . 4  

10.628 326.6 535.3  0.907 
73 .o 

20.350A -0.30 0.088 138.2 169.1 -53.2 0.163 

44600.0 49480.0 0.441 221.1 -10.9 1.54 1.393 101.1 0 .911  10.662 336.6 535.1 0.945 20.3791 -0.87 0.090 130.2 168.6 -53.6 0.162 
9 - 7 6  4.63 13.99 I U O  19.272 190.4 52.4 72.5 

44610.0 49480.0 0.405 219.2 -3.1 3.39 1.393 96.4 0.909 10.685 346.7 535.0 0.971 20.3991 -2.75 0 .091  130.1 167.1 - 5 3 . 1  0.161 
8.55 4.62 13.17 TU0 19.272 19G.4 52.4  72.2 

44620.0 49480.0 0.484 184.5 -54.1 -14.58 1.393 91.5 0.908 
10.35 4.65 15.00 ONE 19.272 190.4 5 2 . 4  

10.697 356.9 534.9 0.983 
72.3 

20.4111 15-17 0.091 130.2 179.9 -54.9 0.164 

44630.0 43480.0 0.385 198.9 -17.2 -2.34 1.392 86.7 0.908 10.698 7.0 174.9 0.9810 20.415A 2.89 0.091 130:3 171.0 -54.5 0.161 
8.10 4.62 12.72 ONE 19.272 190.4 5 2 . 4  71.9 

44640.0 49480.0 0.410 194.7 -11.0 -1.30 1.391 81.8 0.910 10.687 17.2 175.0 0.9650 20.4101 1.80 0.091 130.4 170.3 -54.3 0.162 
8.65 4.63 13.28 ONE 19.272 190.4 5 2 . 4  72.0 

44650.0 49480.0 n.457 191.7 -8.0 
9.71 4.63 14.35 

-0.92 1.390 76.9 0.912 
ONE 19-272  190.4 52.4 

10.666 
72.3 

27.4 175.1 0.9350 20.397A 1.37 0.090 130.6 170.0 -54.0 0.162 

4466C.0 49480.0 0.518 190.6 -6.6 -0.73 1.388 72.0 0.916 10.634 37.7 175.3 0.8910 20.3771 1.13 0.088 131.0 170.0 -53.6 0.164 
11.18 4.65 15.82 ONE 19.272 190.4 52.4 72.7 

44670.0 4948G.0 0.590 191.1 -6 .2 -Or62 1.386 67 .1  0.921 10.593 48.0 175.5 0.8350 20.3511 0.97 0.086 131.5 170.0 -53.1 0.165 
12.95 4.67 17.62 ONE 19.272 190.4 52.4 73.1 

ARRlVAL DATE = 2449680.0 

45570.0 49680.0 0.645 220.7 -14.5 0.66 1.39C 116.1 0.924 10.429 305.5 536.7 0.788 20.0701, 0.17 0.076 124.4 170.4 -50.5 0.163 
14.36 4.64 19.00 TU0 20.261 189.6 50.2 77.9 

44580.0 49680.0 0 .572  222.9 -14.6 0-78 1.391 111.3 0.919 10.475 315.4 536.5 0.849 2O.lOlA -0.01 0.079 124.4 170.1 -51.2 0.161 
12.49 4.62 17.12 TkO 20.261 189.6 50.2 77.3  

44590.0 49680.9 0.5G5 223,6 313.9 1.00 1.3 5 3 6 ~ 2  0.901 20.129A -0.28 0.081 124.4 169.7 -51.7 0.160 
10.86 4.61 15.45 IN0 20.2 

446OC.0 49680.0 0.447 222.6 -11.7 1-45 1.392 101.8 0 .911  10.546 335.3 536.1 0.941 20.1511 -0.78 0.083 124.4 169.2 -52.1 0.159 
9.50 4.60 14.10 TWO 20.261 189.6 50.2 76.2 

44610.0 49680.0 0.407 220.4 -5 .7  2.80 1.393 97.0 0.908 10.568 345.4 535.9 0.968 20.1671 -2.17 0.0W 124.4 160.1 -52.3 0.158 
8.59 4.59 1’4.18 TWO 20.261 189.6 50.2 75.9 

44630.0 49680.9 0.384 200.0 -20.2 -3.00 1.392 87.3 0.907 10.581 5.7 175.8 0.9820 20.1801 3.54 0.084 124.6 172.0 -53.1 0.158 
8.10 4.59 12.69 ONE 20.261 189.6 50.2 75.6 

44640.0 49680.0 0.405 196.3 712.5 -1.50 1.391 82.4 0.908 10.573 15.9 175.9 O.Fb80 20.177A 1.99 0.084 124.7 170.9 -52.9 0.158 
8.55 4.59 13.14 ONE 20.261 189.6 50.2 75.7 

44650.0 49680.0 0.449 193.1 
9.54‘  4.60 

-9.0 
14-15 

-1.02 1.389 77.6 0.911 10.554 
ONE 20.261 189.6 50.2 75.9 

26.1 176:O 0,9400 20.1681 1.46 07083 124.9 170.6 -52.6 0.159 

44660.p 49680.0 0.509 191.8 -7.3 -0.79 1.388 72.7 0.915 10.526 36.3 176.1 0.8980 20.1541 1.19 0.081 125.1 170.5 -52.3 0.160 

2.2 -6.8 -0.67 lr386 67.8 0.920 10.489 46.6 1 0+440 20.1351 1.01 Or079 .!25*5 170.5 -51-8.0.162 
-63 17.31 ‘ONE 20.261 189.6 30.2 76.7 

10.95 4.61 15.56 ONE 20.261 189.6 50.2 76.3 

44580.0 49880.0 0 . 5 ~ 2  224.4 -15.0 0.78 I.~SL, ! q * o  0.919 1 0 . 3 ~  19.9551 ,-0.01 0.073 111.9 170.5 -49.9 0.160 
12 .74 ’  4-61 17.35 tu0 18.9f6 108.9 48.0 80;8 
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1980 
EARTH-URANUS 

OEPART ARRIVE S P E E O  
OVl 

H A  
OV2 

OECL 
ov 1 

44590.C 49880.0 0 . 5 1 3  225.1 -14.4 
11.05 4.59 15.64 

44600.0 498HO.0 0 . 4 5 4  224.2 -12.6 
9.66 4.51 14.23 

44610.0 49880.3 0.411 221.9 -7.6 
8 . 6 1  4.51 13.24 

44620.0 498no.n 0.452 221.3 22 .9  
9.60 4.58 14.18 

44630.0 49880.0 F.381 290.8 -24.6 
8.15 4.56 12.11 

4564C.0 49880.0 0.4C.3 198.0 -14.2 
8 . 4 5  4 .51  i 3 . n i  

44650.0 49880.0 0.442 194.1 -10.1 
9 .31  4 .51  13.95 

44660.0 49880.0 0.500 193.1 -8.1 
10.13 4.59 15.31 

44610.0 49880.0 0 .568 193.4 -1 .5  
12.41 4.60 11.01 

44680.0 498RO.0 0.644 195.0 -1 .7  
14.34 4.63 18.96 

44580.0 500R0.0 0.592 225.4 -15.4 
13.01 4 .59  1 7 - 6 1  

44590.0 50080.o 

44600.0 50080.0 

4461O.C 50080.0 

44620.0 50080.0 

44630.0 50080.0 

44640.0 5 g 8 0 . 0  

44660.0 50080.0 

0 .523  226.5 -14 .9  
11.28 4.51 15.86 

0.662 225.9 -13 .3  
9.83 4 . 5 6  14.39 

0.415 223.6 -9 .2  
8.17 4.55 13.32 

0 . 4 P l  223.5 1.7 
a.59 4.55 13.14 

0 .396  200.2 -31.5 
8 . 3 4  4.55 12 .89  

0 .391  199.6 -16.1 
8 . 3 6  4 .55  12.91 

0.435 196.3 -11.3 
9 .21  5 -56  13.11 

0.490 194.5 -9 .0  
10.50 4.51 15.01 

44670.0 50080.0 0.558 194.6 -8 .2 
12.14 4.59 16.72 

44680.0 50080.0 0.632 196.1 -8.3 
14.03 4-61  18.63 

I 1 V 1 PSI 1 E C C E N  
LEG C O l S T  R A S  OECLS 

0.98 1.392 107.2 0 .914  
TWO 18.916 188.9 48.0 

TUO 18.916 i8a .q  48.0 

2.42 1.392 91.6 0.908 

1.37 1.392 102.4 0.911 

?YO 18.916 188.9 48.0 

11.15 1.392 92.8 0 .901  
T U 0  18.916 188.9 48.0 

S U A  T H E T l  THE12 PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
LAUD4 

10.435 324.0 531.1 0.894 19.9161 -0.26 0.075 118.1 110.2 -50.4 0 .158  
80.2 

10.464 334.0 536.9 0.936 19.993A -0 .70  0.017 118.2 169 .1  -50.8 O s 1 5 7  
19.8 

10.485 344.0 536.8 0.965 20.0051 -1.80 0 .018  118.3 168.8 -51.0 0.156 
19.4  

10.491 354.1 536.8 0 .981  20.013A -11.18 0.019 118.5 162.6 -50.0 0.157 
19.4 

-4 .03 1.391 81 .9  0.906 10.500 4.4 176.1 0 .9830  20.0161, 4.56 0.019 118.5 173.2 -51.9 0.156 
ONE 18.916 188.9 48.0 1 9 . 2  

-1 .15  1.390 83.1 0 . 9 0 1  10.493 14.5 116.8 0.9110 20.015A 2.23 0 . 0 1 9  118.6 171.6 -51.6 0.156 
ONE 18.916 18L1.9 48.0 19 .2  

-1 .14  1.389 78.2 0.910 10.476 24.7 176.8 0.9450 20.008A 1 - 5 1  0.078 118.1 171.1  -51.4 0.157 
ONE 18.916 188.9 48.0 19.4 

-0.87 1.387 13.4 0.913 10.451 34.9 111.0 0.9050 19.9981 1.24 0.016 118;8 111.0 -51.1 0.158 
ONE 18.916 188.9 48.0 1 9 . 1  

-0.12 1.386 68.5 0.918 10.418 45.1 117.1 0.8520 19.9811 1.04 0.014 119.0 111.0 -50.1 0.160 
ONE 18.916 188.9 58.0 80.1 

-0.63 1.383 63.5 0 .924  
ONE 18.916 188.9 48 .0  

10.379 
80.6 

55.3 111.3 0.1890 19.9691 0.89 0.012 119.3 171.0 -50.2 0.162 

ARRIVAL DATE = 2450080.0 

0 .18  1.390 112.1  0 .920  10.348 312.5 538.1 0.832 19 .8631  -0.01 0.069 110.9 170.9 -48.8 0 0 1 5 8  
lull 20 .631  188.2 45.9 84.1 

0 .96  1 .391 101.9 0.915 
1WO 20.631 18M.2 4 5 . 9  

10.382 322.5 531.9 0.887 
83.6 

19.818A -0.25 0 .071  111.3 170.6 -49.3 0.157 

1.31 1.392 103.1 0.911 10.410 332.6 531.8 0.931 19.8901 -0.65 0 .013  111.6 110.2 -49.7 0.155 
Tun 20 .631  188.2 45.9 83 .2  

TUO 20.631 188.2 4 5 . 9  82 .8  
2.15 1.392 98.2 0.908 10.431 342.7  531.6 0.962 19.899A -1.54 0.074 111.9 169.4 -49.9 0.154 

6 .63  1.392 
TU0 20.631 

9 3 . 4  0 .906  
188.2 45 .9  

10.443 352.8 531.6 0.9flO 
82 .1  

19.905A -6.07 0.075 112.0 166.3 -49.6 0.154 

-5.90 1.391 88.6 0.906 10.446 3.0 117.6 0.9840 19.908A 6.41 0.015 112.1 174.8 -50.9 0.154 
ONE 20.631 188.2 45.9 82.6 

-2.01 1.390 83.8 0 .901  10.440 13.1 117.6 0 .9140  19.907A 2.54 0 .015  112.2 112.1 -50.5 0 . 1 5 4  
ONE 20.631 188.2 45.9 R2.6 

-1.28 1.389 i n . 9  0.909 
ONE 20.631 188.2 45.9 

10.426 
82 .1  

23.3 171.6 0.9190 19.903A 1.69 0.074 112.2 171.6 -50.3 0.155 

-0.95 1.381 14.0 0.912 10.404 33.5 111.7 0 .9110  19.896A 1.31 0.012 112.2 171.4 -50.0 0.156 
O N E  20.631 188.2 45 .9  83.0 

ONE 20.631 i m . 2  45.9 83.3 
-0.18 1.385 69.2 0.917 10 .314  43.6 117.9 0 .8610  19.8871 1.08 0.070 111.2 171.3 -49.1 0.158 

-0.61 1.383 64.3 0.923 10.338 53.8 178.0 0.8000 19.871A 0.92 0.018 112.3 111.3 -49.3 0.160 
ONE 20.637 188.2 45.9 83.7 

11 



1982 
EARTH-URANUS 

OEPIRT ARRIVE SPEEO R A OECL 1 1 V 1 P S I  1 ECCEN SMA THE11 THE12 PERIH APHEL 
ovi ov2 DVT LEG coisr R A S  DELLS LAMOA 

ARRIVAL DATE .I 2446150.0 

45000.0 46150.9 0.633 224.1 -16.8 -0.02 1.645 92.3 1.665 -1.480 356.4 481.2 0.984 NA 
14.04 20.13 34.17 ONE 18.745 280.3 82.0 9.5 

45010.0 46150.0 0.637 218.2 -15.1 -0.01 1.646 86.9 1.670 -1.467 6.4 121.1 0 .9830  NA 
14.15 20.22 3 4 . 3 8  ONE 18.745 280.3 82 .0  9 . 4  

ARRIVAL OATE = 2446250.0 

44980.0 46250.0 0.645 229.3 -18.3 -0.05 1.600 102.3 1.497 -1.905 339.5 485.8 0 .946  NA 
14.35 17.81 32.16 ONE 18.161 271.8 82.1 10.8 

44990.0 46250.0 0.6C5 225.8 -17 .4  -0.04 1.601 96.7 1.517 -1.881 348.9 485.1 0 .973  NA 
13.34 17.90 31 .24  ONE 18.161 271.8 82.1 10.7 

45000.0 46250.0 0 . 5 8 8  220.5 -15.8 -0.14 1.602 9C.8 1.529 -1 .863 358.7 484.7 0.985 HA 
12.90 17.98 30.88 ONE 18 .161  271.8 82.1 10 .6  

45010.0 46250.0 C.599 214.4 -13.9 -0.03 1.603 84.7 1.530 -1.848 8.8 124.7 0.9800 N A  
13.16 18.06 31.22 ONE 18.161 271.8 82.1 10.5 

4502C.O 46250.0 0.639 208.8 -11.9 -0 .03  1.602 78 .3  1.520 -1.837 19.3 125.1 0.9550 NA 
14.20 18.12 32.32 ONE 18.161 271.8 82.1 10.6 

ARRIVAL DATE 2446350.0 

44980?0 46350.0 0.600 2 2 6 . 8  -17.8 -0 .08  1.566 100.9 1.400 -2.381 341.4 488.9 0.953 NA 
13.21 16.05 29.26 ONE 19.621 263.2 82.1 11.9 

44990.0 46350.0 0 .565  222.7 -16.6 
12.33 16.13 28.45 

-0.07 1.568 95.3 1.415 
ONE 19.621 263.2 82.1 

-2.353 350.9 488.3 0.977 
11.8 

NA 

45000.0 46350.0 0 .553  217.0 -14.8 -0.06 1.568 89.5 1 . 4 2 3  -2.331 0.8 128.0 0.9850 NA 
12.03 16.19 28.22 ONE 19.621 263.2 82.1 11.7 

45010.0 46350.1) 0 .570  210.9 -12 .7  -0.05 1.568 83.5 1.422 -2.315 11.0 128.1 0.9760 NA 
12.44 16.25 28.68 ONE 19.621 263.2 82.1 11.7 

11020.0 46350.0  0.615 205.5 -10.7 -0.05 1.567 7 7 . 3  1.411 -2.304 21.1 128.6 0.9480 NA 
13.59 16.29 29.88 ONE 19.621 263.2 82.1 11.8 

ARRIVAL DATE * 2446450.0 

44970.0 46450.0 0.613 226.8 -18.0 - 0 . 1 7  1.518 104.8 1.308 -3.012 333.9 492.8 0.926 NA 
13.52 14.49 28.01 ONE 19.H72 254.9 81.8 13.3 

44980.0 46450.0 0.564 224.4 -17.2 4 3 - 1 2  1.540 99 .6  1.323 -2.969 343.2  491.9 0.959 NA 
12.30 14.56 26.87 ONE 19.872 254.9 81.8 13.1  

44990.0 46450.0 0 . 5 3 3  219.8 -15.8 
11.54 14.63 26.16 

-0.09 1.541 94.1 1 .334 
ONE 19.872 254.9 81.8 

-2.935 352.8 491.3 0.980 
12.9 

NA 

45000.0 46450.0 0 .526  213.9 - 1 3 . 8  -0 .08 1 . 5 4 1  8 8 . 4  1.338 -2.910 2.7 131.1 0 .9840  NA 
11.37 14.68 26.05 ONE 19.872 254.9 81.8 12.9 

45010.0 46450.0 0 . 5 4 8  207.7  -11.6 -0.07 1.540 82.5 1.336 -2.893 13.0 131.3 0.9720 NA 
11.90 14.72 26.62 ONE 19.872 254.9 81.8 12.9 

45020.0 46450.0 0 .598  202.6 -9.7 -0.06 1.539 76.4 1.326 -2.882 23.8 131.9 0 .9410  NA 
13.14 14.76 27.90 ONE 19.872 254.9 81.8 13.0 

ARRIVAL OAlE - 2446550.0 

44960.0 46550.0 0.638 225.4 -18.2 -0.46 1.515 108.7 1.233 -3.825 326.3 496.6 0.892 NA 
14.16 13.16 27.33 ONE 18.383 247.2 81.5 14.7 

44970.0 46550.0 0.580 224.9 -17.6 -0.23 1.517 103.7 1.248 -3.758 335 .4  495.5 0.934 N1 
12.70 13.24 25.94 ONE 18.383 247.2 81 .5  14 .5  

44980.0 4h550.0 0.535 222.1 -16.7 -0.15 1.518 98.5 1.260 -3.704 344.8 494.7 0.964 NA 
i 11.57 13.30 24 .87  ON€ 18.383 247.2 81.5 14.3 

44990.0 46550.C 0 . 5 0 8  217.2 -15.1 
10.92 13.35 24.27 

-0.12 1.518 93.1 1.268 
ONE 18.383 247.2 81.5 

-3.663 354.5 494.2 0.981 
14.1 

NA 

45000.0 46550.0 0 .505  211.0 -12.9 -0.10 1.518 87.5 1.271 -3.634 4-5 134.0 0.9830 MA 
10.86 13.39 24.26 ONE 18.383 247.2 81.5 14.1 

45010.0 46550.0 0.531 204.9 -10.6 -0 .09  1.518 81.7 1.268 -3.616 14.9 134.3 0.9680 NA 
11.50 13 .43  24.92 ONE 18.383 247.2 81.5 14.1 

45020.0 46550.0 0.584 200.1 -8.7 -0.08 1.517 75.7 1.259 -3.606 25.7 135.0 0 .9340  NA 
12.81 13.45 26.26 ONE 18.383 247.2 81.5 14.2 

ARRIVAL OATE I 2446650.0 
1 

45-6.0 46650.0 0.609 224.0 -18.3 -0.62 1.497 107.6 1.188 -4.796 327.6 499.0 0.901 NA 
13.43 12.10 25.53 ONE 18.566 240.3 80 .9  15.9 

449tO.O 46650.0 0.553 223.1 -17.3 -0.29 1.499 102.7 1.200 -4.709 336.8 498.0 0.940 NA 
12.03 12.17 24.20 ONE 18.566 240.3 80.9 15.7 

I 2 V 2 P S I  2 R A DECL SPEED 

0.78 0.884 174.5 144.7 -76.6 0.881 

0.78 0.887 174.5 144.6 -76.7 0.881 

0.82 0.794 174.2 145.2 -76.5 0.793 

0.80 0.798 174.1 144.8 -76.6 0.796 

0.79 0.801 174.1 144.6 -76.7 0.800 

0 .79  0.804 174.1 L14.5 -76.7 0.802 

0.78 0.806 174.2 144.7 -76.7 0.805 

0.84 0.724 173.7 145.1 -76.6 0 .725  

0 .82  0.728 173.7 144.7 -76.7 0.728 

0.81 0.731 173.6 144.5 -76.7 0.731 

0 . 7 9  0.733 173.7 144.5 -76.7 0.733 

0.79 0.734 173.11 144.7 -76.7 0.734 

0.93 0.661 173.4 145.6 -76.4 0.663 

0.87 0.664 173.2 145.0 -76.6 0.666 

0.84 0.667 173.2 144.7 -76.7 0.669 

0.02 0.670 173.2 144.5 :76.8 0.671 

0.80 0.671 173.3 144.5 -76.7 0.673 

0.79 0.672 173.4 144.8  -76.7 0.674 

1.22 0.605 173.0 146.3 -76.2 0.610 ’ 

0.98 0.609 172.9 145.6 -76.4 0.613 

0.90 0.612 172.8 165.1 -76.6 0.61s 

0.86 0.614 172.7 144.7 -76.7 0.617 

0.83 0.616 172.7 141.6 -76.7 0.619 

0.81 0.617 172.8 144.7 -76.7 0.620 

0.80 0.618 172.9 144.9 -76.6 0.622 

1.38 0 .559  172.5 146.5 -76.2 0.566 

1.04 0.563 172.3 145.7 -7b.4 0.568 

12 



1982 
EARTH-URANUS 

OEPARl A R R I V E  SPEED R A OECL I 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERlH APHEL 
OV1 OVZ O V l  LEG C O I S l  R A S  OECLS LAM01 

44980.0 46650.0 0.510 219.9 -16 .1  -0 .19  1.500 97.5 1.209 -4.640 346.2 497.3 0.968 NA 
10.98 12.22 23.20 ONE 18.566 240.3 80.9 15.5 

44990.0 46650.0 0.487 214.7  -14.3 
10.42 12.26 22.68 

-0.15 1.500 92.2 1.214 
ONE 18.566 240.3 80.9 

-4.590 356.0 496.9 0.983 
15.3 

NA 

45000.0 46650.0 0.489 2 D R . 3  -12.0 -0 .12  1.500 86.6 1.216 -4.556 6.1 136.8 0.9820 NA 
10.47 12.29 22.76  ONF 18.566 240.3  80.9 15.3 

45010.0 46650.0 0.519 202.4 -9.7 -0 .11  1.499 80.9 1.213 -4.536 16.5 137.1 0.9640 NA 
11.19 12.32 23.51 ONE 18.566 240.3  80.9 15.4 

45020.F 46650.0 0.575 197.9 -7 .9  -0 .10 1.49R 75.0 1.205 -4.529 27.4 137.8 0.9280 NA 
12.56 12.34 24.91 ONE 18.566 240.3 80.9 15.5 

ARRIVAL DATE = 2446750.0 

44950.0 46750.0 

44960.0 46750.0 

44970.8 46750.0 

44980.0 4675C.0 

44990.0 46750.0 

45000.0 46750.0 

45010.0 46750.0 

45020.0 46750.0 

45030.0 46150.0 

0.648 224.0 -11.R 
14.44 11.13 25.57 

0.585 222.5 -18.5 
12.82 11.19 24.01 

0.531 221.5 -11.1 
11 -41  11.24 22.72 

0.490 218.0 -15.7 
10.50 11.28 21.79 

0.470 212.4 -13 .7  
10.03 11.32 21.35 

0.476 206.0 -11.3 
10.16 11.35 21.51 

0.509 200.2 -8.9 
10.96 11.37 22.32 

0.567 196.1 -7.2 
12.38 11.38 23.76 

0.644 193.9 -6 .2 
14.34 11.40 25.74 

2.22 1.4R1 111.5 1.139 -6.209 319.8 502.6 0.861 
TWO 20.036 234.2  8C.3 17.5 

-0.84 1.483 106.7 1.150 -6.065 328.8 501.4 0.907 
ONE 20.036 234.2 80.3 17.2 

-0.36 1.484 101.8 1.159 
ONE 20.036 234.2 80.3 

-5.949 338.0 500.5 0.945 
16.9 

-0.23 1.405 96.7 1.166 -5.860 347.6 499.8 0.971 
ONE 20.036 234.2 80.3 16.7 

-0.18 1.485 91.4 1.170 -5.795 357.4 499.4 0.983 
ONE 20.036 234.2 80.3 16.6 

-0.15 1 . 4 ~ 5  85.9 1.170 -5.754 7.5 139.4 0.9810 
ONE 20.036 234.2 80.3 16.6 

-0 .13  1.484 80.3 1.168 -5.734 18.0 139.8 0.9610 
ONE 20.036 234.2 80.3 16.6 

-0.12 1.482 74.5 1.161 -5.132 28.9 140.5 0.9230 
ONE 20.036 234.2 80.3 16.8 

-0.11 1.481 68.5 1.151 -5.744 40.1 141.7 0.8660 
ONE 20.036 234.2 80.3 17.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

HA 

ARRIVAL DATE 2446850.0 

44950.0 46850.0 0.626 222.9 -12.3 1.79 1.469 110.7 1.109 -7.980 320.7 504.7 0.868 NA 
13.87 10.34 24.22 1WO 19.533 228.9 79.6 18.8 

44960.0 46850.0 0.565 221.2 -1R.9 -1.15 1.470 106.0 1.117 -7.778 329.8 543.6 0.913 NA 
12.31 10.40 22.71 ONE 19.533 228.9 79.6 18.5 

14970.0 46850.0 0.512 220.0 -16 .9  
11.C2 10.44 21.46 

-0.44 1.471 101.1 1.125 
ONE 19.533 228.9 79.6 

-7.617 339.1 502.7 0.949 
18.2 

NA 

44980.0 46R50.0 0.474 216.1 -15.3 -0 .28  1.472 96.0 1.130 -7.496 348.7 502.1 0.973 NA 
10.11 10.48 20.59 ONE 19.533 228.9 79.6 18.0 

44990.0 46RSO.0 0.457 210.4 -13.1 -0 .21  1.472 90.7 1.133 -7.412 358.6 501.8 0.984 NA 
9.71 10.50 20.22 ONE 19.533 228.9 79.6 17.9 

45000.0 46850.0 0.466 203.9 -10.6 -0.17 1.472 85.3 1.133 -7.362 8.8 141.9 0.9790 NA 
9.92 10.53 20.45 ONE 19.533 228.9 79.6 17.9 

45010.0 46850.0 0.502 198.3 -8.2 -0.15 1.471 79.7 1.130 -7.342 19.3 142.2 0.9570 NA 
10.71 10.54 21.32 ONE 19.533 228.9 79.6 18.0 

45020.0 46850.0 0.561 194.5 -6.6 -0.13 1.469 74.0 1.125 -7.348 30.2 143.0 0.9180 NA 

45030.d 46850.0 0.639 192.6 -5 .7  -0.13 1.468 68 .1  1.117 -7.377 41.4 144.2 0.8600 NA 

12.23 10.56 22.79 ONE 19.533 228.9 79.6 18.1 

14.20 10.57 24.78 ONE 19.533 228.9 79.6 18.4 

ARRIVAL O A l E  = 2446950.0 

44950.0 46950.0 0.608 222.0 -12.5 1.56 1.458 110.0 1.083 -10.494 321.5 506.7 0.874 NA 
13.40 9.66 23.06 TYO 18.215 224.3 78.8 20.1 

44960.0 46950.0 0.548 219.8 -19.8 
11.89 9.70 21.61 

44970.0 46950.0 0.496 218.6 -16.8 
10.63 9.74 2 0 . 3 ~  

44980.0 46950 e 0  
3 .  

0.466 214.5 -14.9 
9.79 9.77 19.56 

44990.0 46950.0 0.445 208.6 -12.6 
9.46 9.80 19.25 

45000.0 46950.0 0.457 202.2 -10.0 
9 - 7 3  9.82 19.54 

55010.0 46950.0 0.496 196.1 -7.6 . 10.63 9.83 20.46 

-1.59 1.460 105.3 1.090 
ONE 18.215 224.3 78.8 

-0.53 1.461 10b.4 1.096 
ONE 18.215 224.3 78.8 

-0.33 1.461 95.4 1.100 
ONE 18.215 224.3 78.8 

-0.24 1.461 90.2 1.102 
ONE 18.215 224.3 78.8 

-0.19 1.461 84.8 1.102 
ONE 18.215 224.3 78.8 

-0.17 1.460 79.3 1.100 
ONE 18.215 224.3 78.8 

-10.193 330.7 505.7 0.918 
19.8 

NA 

-9.959 340.1 504.9 0.953 NA 
19.5 

-9.786 349.8 504.3 0.915 NA 
19.3 

-9.670 359.7 504.1 0.984 HA 
19.2 

-9.606 9.9 144.2 0.9770 NA 
19.2 

-9.588 20.5 144.6 0.9540 MA 
19.3 

I 2 V 2 PSI  2 R A OECL SPEED 

0.94 0.566 112.2 145.2 -76.6 0.570 

0.88 0.568 172.2 144.9 -76.7 0.572 

0.85 0.569 172.2 144.8 -76.7 0.573 

0.82 0.570 172.3 144.9 -76.7 0.575 

0.80 0.570 172.5 145.2 -76.5 0.576 

-1.46 0.515 172.1 146.2 -15.7 0.524 

1.60 0.519 171.9 146.8 -76.2 0.526 

1.11 0.522 171.8 146.0 -76.4 0.529 

0.97 0.524 171.7 145.4 -76.5 0.531 

0.90 0.526 171.7 145.1 -76.6 0.532 

0.86 0.527 171.7 145.0 -76.6 0.533 

0 . 8 3  0.528 171.8 145.2 -76.6 0.534 

6 - 8 1  0.528 172.0 145.5 -76.4 0.535 

0.79 0.528 172.2 146.1 -76.2 0.536 

-1.03 0.479 171.5 146.6 -75.6 0.489 

1.90 0.483 171.4 141.3 -7b.l 0.492 

1.18 0.485 171.2 146.3 -76.3 0.494 

1-01  0.487 171.1 145.8 -76.4 0.495 

0.93 0.489 171.1 145.5 -76.5 0.496 

0.88 0.490 171.2 145.4 -1b.5 0.497 

0.84 0.490 171.3 145.6 -76.5 0.498 

0.82 0.490 111.5 146.0 -76.3 0.499 

0.79 0.490 171.7 146.6 -7b . l  0.499 

-0.79 0.447 171.0 147.0 -75.5 0.458 

2.34 0.450 170.8 141.9 -7b.l  0.460 

1.27 0.452 170.6 146.7 -76.2 0.462 

1.05 0.454 170.6 146.2 -76.3 0.463 

0.96 0.456 170.5 165.9 -76.4 0.465 

0.90 0.456 170.6 145.8 -76.4 0.465 

0.85 0.451 170.7 146.0 -7b.3 @Ab6 



1982 
EARTH-URANUS 

OEP4Rl ARRIVE SPEFO R 4 OECL I I V 1 PSI 1 ECCEN SMA THE11 THE12 PERIH 
OVl OVZ OVT LEG C O I S T  RAS OECLS LAMOA 

55020.0 46950.0 0.551 193.1 -6.0 -0.15 1.458 13.6 1.095 -9.612 31.3 145.3 0.9130 
12.11 9-85  21.95 ONE 18.215 224.3  78.8 19.5 

45030.0 46950.0 0.635 191.5 -5.3 -0 .14 1.451 61.8 1.088 -9.610 42.5 146.4 0.8550 
14.09 9.85 23.94 ONE 18.21s 224.3 78.8 19.8 

44950.0 41050.0 0.592 221.3 -12.5 
13.01 9.06 22.01 

44960.C 41050.0 0.534 218.3 -21.4 
11.56 9.10 20.66 

44910.0 41050.0 0.482 217.3 -16.7 
10.32 9.13 19.45 

44980.O 47050.0 0.440 213.1 -14.6 
9.52 9.16 18.68 

44990.0 41050.0 0.436 2D1.0 -12.1 
9.25 9.18 18.43 

45000.0 41050.0 0.450 200.6 -9.4 
9.51 9.20 18.71 

45010.0 47050.0 0.491 195.3 -7.1 
10.51 9.21 19.12 

45020.0 41050.0 0.553 192.0 -5.6 
12.01 9.22 21.23 

45030.0 47050.0 0.631 190.6 -4.9 
13.99 9.23 23.22 

ARRIVAL DATE 2441050.0 

1.41 1.450 109.4 1.061 -14.303 322.3 508.6 0.819 
THO 19.118 220.4  77.9 21.5 

-2.30 1.451 104.1 1.061 - 1 3 . ~ 2 0  331.5 501.6 0.922 
ONE 19.118 220.4 71.9 21.1 

-0 .64 1.452 99.9 1.071 -13.451 340.9 506.9 0.955 
ONE 19.118 220.4  11.9 20.9 

-0.38 1.452 94.8 1.014 -13.186 350.1 506.4 0.917 
ONE 19.118 220.4 11.9 20.1 

-0.27 1.452 89.1 1.016 -13.014 
ONE 19.118 220.4 11.9 20.6 

0.6 146.2 0.9840 

-0.22 1.452 84.4 1.075 -12.927 10.9 146.3 0.9160 
ONE 19.118 220.4 11.9 20.6 

-0.19 1.451 lR.9 1.014 -12.918 21.4 146.1 0.9510 
ONE 19.118 220.4  11.9 20.7 

-0.17 1.449 13.3 1.070 -12.976 32.3 141.5 0.9100 
ONE 19.118 220.4 11.9 20.9 

-0.16 1.447 61.6 1.065 -13.094 43.5 148.6 0.8510 
ONE 19.110 220.4  11.9 21.2 

ARRIVAL OATE 2447150.0 

44940.0 47150.0 0 . 6 4 4  218.5 -13.9 0.56 1.440 113.5 1.038 -21.839 313.8 511.5 0.832 
14.32  8.50 22.82 TU0 2 0 . 2 2 6  211.0 71.0 23.3 

54950.0 41150.0 0.519 220.6 -12.5 1.31 1.442 109.0 1.043 -20.696 322.9 510.4 0.883 
12.68 8.54 21.22 THO 20.226 217.0 7 7 . 0  22.9 

44960.C 47150.0 0 . 5 1 5  216.3 -14 .6  -3 .01  1 . 4 4 3  10*.2 1.041 -19.H11 332.7 509.5 0.926 
11.33 0.51 19.91 ONE 20.216 211.0 17.0 2 2 . 6  

44910.0 41150.0 0.411 216.2 -16.8 
10.C5 8.60 18.65 

-0.76 1.444 99.4 1.050 -19.164 341.1 508.8  0.958 
ONE 20.226 211.0 17.0 22.3 

44980.0 47150.0 0.439 211.8 -14 .4  -0.43 1.445 94.4 1.052 -18.106 351.4 508.3 0.978 
9.30 8.62  11.92 llNE 20.226 217.0 17.0 22.1 

44990.0 47150.0 0.429 205.6 -11.7 -0 .31 1.445 R9.3 1.053 -18.422 1.4 148.2 0.9840 
9.01 R.64 11.71 ONE 20.226 211.0 17.0 22.0 

45000.0 41150.0 0.445 199.3 -9.0 4 - 2 5  1.444 84.0 1.053 -18.294 11.1 148.3 0.91SO 
9.44 8.65 18.09 ONE 20.226 217.0 17.0 22.0  

4501O.O 41150.0 0.486 194.2 -6.1 -0.21 1 . 4 4 3  78.6 1.052 -18.301 22.3 148.7 0.9490 
10.41 8.66 19.01 ONE 20.226 217.0 71.0 22.1 

55020.0 47150.0 0.549 191.0 -5.3 -0.19 1.441 13.0 1.049 -18.441 33.1 149.4 0.9060 
11.93 8.61 20.60 ONE 20.226 211.0 71.0 22.4 

45030.0 41150.0 0.627 189.9 -4.1 -0.18 1.439 61.4 1.045 -18.698 44.3 150.5 0.8410 
13.90 8.68 22.58 ONE 20.226 217.0 17.0 22.1 

ARRlVAL OATE = 2441250.0 

44940.0 47250.0 0.632 218.1 -13.1 0.58 1.434 113.1 1.023 -36.241 314.3 513.1 0.836 
14.03 8.05 22.11 TU0 19.097 214.0 16.1 2 4 . 8  

44950.0 41250.0 0.568 220.1 -12.5 1.24 1.436 108.5 1.026 -33.516 323.4 512.1 0.886 
12.39 8.08 20.41 1UO 19.097 214.0 16.1 2 4 . 3  

44960.0 4izlio.o 0.528 212.8 -32.8 -6.81 1.431 103.8 1.029 -31.516 332.8 511.2 0.928 
11.42 8.11 19.54 ONE 19.091 214.0 76.1 24.1 

44910.0 41250.0 0.462 215.2 -17.0 -0.91 1.438 99.0 1.032 -30.088 342.3 510.6 0-960 
9.83 8.13 17.96 ONE 19.097 214.0 16.1 23.7 

44980.C 41250.0 0.430 210.1 -14.2 -0.50 1.438 94.0 1.034 -29.125 352.1 510.2 0.919 
9.11 8.15 17-26 ONE 19.091 214.0 16.1 23.5 

44990.0 41250.0 0.422 204.4 -11.5 -0.35 1.438 88.9 1.034 -28.551 2.1 150.0 0.9840 
8.93 8.16 17.09 ONE 19.091 214.0 16.1 23.4 

55000.0 41250.0 0.440 198.1 -8.7 -0.28 1.431 83.1 1.034 -28.335 12.4 150.2 0.9130 
9.33 8.18 11.51 ONE 19.091 214.0 16.1 23.5 

45010.0 41250.0 0.483 193.2 -6.4 -0.23 1.436 18.3 1.033 -28.423 23.0 150.6 0.9410 
10.33 8.19 18.51 ONE 19.097 214.0 16.1 23.6 t 

45020.0 41250.0 0.546 190.2 -5.0 -0.21 1.434 12.8 1.031 -28.191 33.8 151.3 0.9040 
11.85 8.19 20.05 ONE 19.097 214.0 16.1 23.8 

APHEC 1 2 v 2 P S I  2 n 4 OtCL SPEED 

N4 0.82 0.456 110.9 146.5 -16.2 0.467 

N4 0.19 0.456 111.2 141.1 -15.9 0.467 

NA 

NA 

NA 

NA 

NA 

H4 

NA 

NA 

NA 

NA 

NA 

N4 

N4 

N4 

NL 

N4 

NA 

N4 

NA 

-0.65 0.411 110.3 141.5 -15.4 0.430 

3.05 0.420 170.2 148.9 -16.0 0.432 

1.38 0.422 170.0 141.3 -76.1 0.434 

1.10 0.424 169.9 166.7 -16.2 0.435 

0.98 0.425 169.9 146.4 -16.2 0.436 

0.91 0.426 170.0 146.4 -76.2 0.431 

0.87 0.426 110.1 146.6 -76.1 0.437 

0.83 0.426 110.3 147.1 -16.0 0.430 

0.80 0.425 170.1 141.1 -15.1 0.438 

0.22 0.381 169.9 149.4 -74.9 0.403 

-0.55 0.390 169.1 148.1 -75.2 0.405 

4 . 3 6  0.393 169.5 i5n.3 -15.9 n.407 

1.SO 0.395 169.4 141.9 -15.9 0.408 

1.15 0.391 169.3 141.3 -16.0 0.409 

1.01 0.398 169.3 141.0 -16.1 0.410 

0.93 0.398 169.4 141.0 -16.0 0.411 

0.88 0.398 169.5 141.2 -15.9 0.411 

0.84 0.398 169.7 141.7 -15.7 0.412 

0.80 0.391 170.1 148.4 -13.4 0.412 

NA 0.20 0.363 169.3 150.0 -14.6 0.381 

NA -0.47 0.366 169.0 148.1 -11.9 0.382 

NI 1.62 0.368 168.8 153.3 -15.9 0.384 

NA 1.65 0.310 168.1 148.1 -15.7 0.385 

NA 1-21 0.312 168.6 148.0 -15.8 0.386 

N4 1-05 0.313 168.6 141.7 -15.0 0.387 

N4 0.95 0.313 168.1 141.1 -15.8 0.387 

N4 0.89 0.313 168.9 168.0 -13.7 0.388 

N I  0.85 0.312 169.1 148.4 -15.3 0.388 



1982 
EARTH-URANUS 

DEPART A R R I V E  SPEED R A OECL 1 1 V 1 PSI 1 ECCEN SHA THE11 THE72 PERIH APH6.L 
OV1 O V Z  OVT LEG C O I S T  R A S  OECLS LAMOA 

45030.0 41250.0 0.624 189.3 -4.4 -0.19 1.433 61.2 1.029 -29.429 44.9 152.3 0.8440 NA 
13.82 8.20 22.02 ONE 19.091 214.0 76.1 24.2 

44940.0 41350.0 0.t23 217.8 -13.6 
13.18 7.65 21.43 

44950.0 41350*.0 0.558 219.6 -12.4 
12 .16  7.61 19.83 

44970 .0  41350.0 0.454 214.2 -11.3 
9.64 1 .12  17.36 

44980.0 47350.0 0.424 205.1 -14 .2  
8.96 1.73 16.69 

44990.0 41350.0 0.417 203.4 -11.2 
8.81  7 .75  16.55 

ARRIVAL DATE E 2447350.0 

0.59 1.428 112.8 1.010 -83.836 314.7 514.6 0.839 NA 
TWO 11.306 211.4 75.1 26 .3  

1.18 1.430 108.2 1.012 -11.733 323.8 513.6 0.889 NA 
TWO 18.306 211.4 75.1  25.8 

-1.10 1-432 98 .7  1.016 -58.980 342.8 512.3 0.961 NA 
ONE 18.306 211.4 75.1 25 .2  

-0.57 1.432 93.7 1.018 -55.841 352.7 511.9 0.919 NA 
ONE 18.306 211.4 75.1 25.0 

-0.39 1.432 88.6 1.018 -54.116 2.1 151.8 0.9830 NA 
ONE 18.306 211.4 75.1 24.9 

45000,0 47350.0 0 .436  197.2 - R e 4  -0 .31  1.431 83.4 1.018 -53.554 13.0 151.9 0 .9720  NA 

45010.0 47350.0 0.480 192.4 -6.1 -0.26 1.430 78.1 1.017 -54.020 23.6 152.3 0.9450 NA 

9 . 2 4  1.76 17.00 ONE 18.306 211.4 75.1 25.0 

10.25 7.77 18.02 ONE 18.306 211.4 7 5 . 1  25.1 

45020.0 41350.0 0.543 189.6 -4.8 -0.23 1.429 72.7 1.016 -55.463 34.4 153.0 0.9020 NA 
11.78 7.77 19.55 ONE 18.306 211.4 75.1 25.4 

45030.0 41350.0 0.621 188.8 - 4 . 3  -0.21 1.427 6 7 . 1  1.015 -57.878 45.4 154.0 0.8420 NA 
13.74 7 - 1 8  21.52 ONE 18.306 211.4 75 .1  25 .1  

ARRIVAL DATE re 2447450.0 

44940.0 47450.0 0.615 217.6 -13.5 0.60 1.424 112.5 0.999 622.514 315.0 516.1 0 .841  *******A 
13.57 7.29 20.131 T W O  19.692 209.2 7 4 . 1  27 .9  

44950.0 47450.0 0.550 219.3 -12 .4  1 - 1 4  1.425 101.9 1.000 *I***** 324.2 515.2 0.892 NA 
11.96 7 - 3 2  19.28 TWO 19.692 209.2 7 4 . 1  27 .4  

I 2 V 2 PSI 2 R A OECL SPEED 

0.81 0.371 169.5 149.1 -75.2 0.300 

C.19 0.340 168.6 150 .1  -74.3 0.360 

-0.42 0.343 168 .3  149.4 -74.6 0.361 

1.82 0 .341  168.0 149.5 -75.4 0.364 

1.28 0.349 167.9 148.8 -75.5 0.365 

1.08 0.350 167.9 148.5 -75.6 0.365 

0.98 0.350 168.0 148.5 -15.5 0.366 

0.91 0.350 168.2 148.7 -15.4 0.366 

0.86 0 .349  168.4 149.2 -75.2 0.367 

0.81 0.348 168.8 149.9 -74.8 0.367 

0.18 0.319 167 .9  151.4 -13.9 0.341 

-0.37 0.322 161.6 150.1 -74.3 0.342 

44960.0 47450.0 0 .588 2 3 3 . 5  21.4 15.52 1.426 103.2 1.002 ******* 333.6 514.4 0.932 NA -14.71 0.325 167.4 141.6 -72.7 0.345 
12.89 7.31  20.26 T W O  19.692 209.2 74.1 27.5 

44970.0 47450.0 0 .441  213.4 -17.8 -1.32 1.427 98 .4  1.003 *I***** 343.3 513.8 0.962 NA 2.05 0.326 167.3 150.5 -75.1 0.345 
9 .49  7 - 3 5  16.R5 ONE 19.692 209.2 74 .1  26.7 

44980.0 47450.0 0 . 4 1 8  208 .9  -14 .2  -0.64 1.427 93.5 1.004 ******* 353.1 513.5 0.980 N A  1.35 0.328 167.2 149.6 -15.2 0.345 
8.83 1.31 16.20 ONE 19.692 209.2 74 .1  26.5 

44990.0 41450.0 0 .412  202 .6  -11.1 -0 .43  1.427 8 8 . 4  1.004 ******* 3.2 153.4 0.9830 NA 1.12 0.328 167.2 149.3 -15.3 0.346 
8 - 1 0  7.38 16-08 ONE 19.692 209.2 74.1 26 .4  

45000.0 47450.0 0 .432 196.4 -8 .2  -0.34 1.426 83.2 1.004 *****I* 13.5 153.6 0.9110 NA 1.00 0.329 161.3 149.3 -15.2 0.346 
9.16 7.39 16.54 ONE 19.692 209.2 74.1 26.5 

45010.0 4 7 4 h . O  0.477 191 .1  -5.9 
10 .18  1.40 17.58 

-0.28 1.425 77 .9  1.004 **I**** 
ONE 19.692 209.2 74.1 26.6 

24.1 154.0 0.9440 NA 

45020.0 41450.0 0.540 189.1 -4.6 -0.25 1.424 72.6 1.003 *****I* 34.8 154.6 0.9000 NA 
11-71 1.40 19.12 ONE 19.692 209.2 74 .1  26 .9  

0.92 0.328 167.5 149.6 -75.1 0 .341  

0.87 0.328 167.7 150.1 -74.8 0.347 

45030.C 47450.0  0.618 188.4 -4.2 -0.23 1.422 67 .1  1.002 ******* 45.8 155.6 0.8400 NA 0.82 0.326 168.1 150.8 -14.5 0.348 
13.66 7.41 21.01 ONE 19.692 209.2 74.1 21.3 

ARRIVAL DATE = 2441550.0 

44940.d 47550.0 0.6C8 217.4 -13.4 0.61 1.420 112.3 0 .989  74.905 315.2 517.5 0.844 140-9661  0.17 0.300 161.1 152.2 -73.6 0.324 
13.40 6.98 20.38 TkO 20.158 201.2 73.1 29.5 

44950.0 47550.0 0.544 219.0 -12 .4  1.10 1.421 107.7 0 .990  85.421 324.5 516.6 0.893 169.949A -0.34 0.303 166.0 151.0 -73.9 0.321 
11.19 1.00 18.80 IWO 20.158 207.2 13.1 29.0 

44960.0 41550.0 0.506 224.0 3.1 6.81 1.422 103.0 0.990 96.676 333.9 515.9 0.934 192.419A -6.01 0.305 166.6 146.5 -73.6 0.326 
10.88 7.02 17.90 TWO 20.158 207.2 73.1 28.6 

4497fl.O 41550.0 0.442 212.6 -1R.6 -1.61 1 .423  98.2 0 .991  101.683 343.6 515.3 0.963 214.4031 2.33 0.307 166.1 151.6 -74.0 0.327 
9 .31  7.03 16.40 ONE 20.158 207.2 73 .1  213.3 

44980.0 41550.0 

4499Q.O 47550.0 

0.413 208.2 -14.3 
8.72 7.04 15.76 

0.4C8 201.9 -11.0 
8.61 1.05 15.61 

-0.73 1.423 93.2 0 .992  116.944 353.5 515.0 0.980 232.90811 
ONE 20.158 207.2 73.1 28.1 

-0 .48 1.423 88.2 0.992 122.794 
ONE 20.158 207.2 73.1 28.0 

3.6 154.9 0.9830244.605A 

1 - 5 3  0.308 166.4 150.5 -74.9 0.328 

1.16 0.309 166.4 150.2 -74.9 0.328 

4500C:C 41550.0 C.4?9 195.8 -8.0 -0.37 1.422 83.1 0.992 124.078 13.9 155.1 0.9110247.185A 1.03 0.309 166.5 150.2 -74.9 0.329 
9.C8 7.06 16.15 ONE 20.158 207.2 73 .1  28.1 

45010.0 47550.C 0 .414  191.2 -5.8 -0.31 1.421 77.8 0 .992  120.745 24.4 155.5 0.9430240-548A 0.94 0.309 166.7 150.4 -74.1 0.329 
10.12 1.01 17.19 ONE 20.158 201.2 1 3 - 1  28.2 

45020.0 47550.0 0.538 188.7 -4.5 -0.27 1.419 72.5 0.992 113.869 35.2 156.1 0.8990226.840A 0.08 0.306 167.0 110.9 -74.5 0.329 
11.65 7 - 0 8  18.72 ONE 20.158 207.2 73.1 28.5 

45030.0 47550.0 0 .615  188.1 -4.1 -0.25 1 .411  67.0 0.992 105.017 46.1 157.0 0.8390209.254A 0.83 0.307 167.4 151.6 - 7 h 1  0.330 
13.58 7 - 0 8  20.67 ONE 20.158 207.2 73.1 28.9 

75 



1982 
EARTH-URANUS 

DEPART ARRIVt SPtEO R A OECL I 1 V 1 PSI 1 ECCEN SMA THFTl THE12 PERIH APHEL 
OV1 O V Z  OVT L E G  C O I S T  R I S  OECLS L A Y D A  

l U R l V A L  D b T F  = r’44765G.0 

I 2 V 2 PSI  2 R A OECL SPEED 

44940.C 47650.C 0.612 217.3  - 1 3 . 3  
13.20 6 . 7 0  1Y.77 

n.62 1.41h 112.1 0.90r) 
T i l l  18.698 24’5.4 72.1  

4 2 . 4 1 4  315 .3  5111.8 0.845 83.983A 
31.1  

4495c.c 4 r o 5 0 . 0  *1.538 z1n.u  - 1 2 . 4  1 . 7 7  1 . 4 1 7  1 2 7 . 5  0 . 9 8 ~  4 5 . 2 9 1  324.7 517.9 0.895 8 9 . 6 8 8 ~  
11.66 6.72 ia .38  T M O  18.698 205.4 77.1 30.6 

4496U.O 47650.0 C.4111 221.5 - 2 . 5  4 .55  1.419 102.8 0 .981  47.980 334.2  517.2 0.935 95.0241 
10.49 6.14 17.23 Tho 18.698 205.4 72 .1  30.2 

44910.0 47650.C 0 .431  211.8 -19.7 -1.99 1.419 98.0 0.981 50.278 343.9 516.8 0.964 99.593A 
9.27 6.75 16.02 ONE 10.698 205.4 72 .1  29.9 

4498O.C 47650.0 0 . 4 ~ 9  207.6 - 1 4 . 4  
8 - 6 2  6.76 15.38 

-0.83 1.419 93.1 0 .981  
ONE 18.698 205.4 12 .1  

51.987 353.8 516.5 0.981 102.9931 
29.7 

44990.0 47650.0 0.404 201.3 -11.0 -0.53 1.419 88 .1  0.981 52.946 3.9 156.4 0.9830104.9091 
8.54 6.77 i s . i r )  ONE 1 8 . 6 9 ~  205.4 72.1 29.6 

450F0.0 47650.0 0.426 195.3 -8 .0 -0.40 1.418 83.0 0.982 53.079 14.2 156.5 0.9700105.187A 
9.02 6.77 15.79 ONE 18.698 205.4 72.1 29.7 

45010.0 47650.0 0 .471  190.8 -5.7 -0.33 1.417 77.8 0.982 52.415 24.7 156.9 0.9420103.887A 
10.06 6 - 7 8  16.83 ONE 18.698 205.4 72.1 29.8 

45021.0 47650.0 0.535 188.4 -4.4 -0.29 1.415 7 2 . 4  0.982 51.080 35.4 151.5 0.8980101.2631 
11.58 6.79 18.31 ONE 18.098 205.4 72.1 30.2 

0.17 0.283 166.3 153.0 -73.1 0.308 

-0.31 0.285 166.0 151.8 -73.5 0.309 

-3.81 0.287 165.8 140.7 -13.5 0.310 

2.11 0.289 165.7 152.8 -14.5 0.311 

1.52 0.290 165.6 151.5 -74.5 0.311 

1.21 0.291 165.6 151.1 -74.6 0.312 

1.05 0.291 165.7 151.1 -74.5 0.312 

0.96 0.290 165.9 151.4 -74.3 0.313 

0.89 0.290 166.2 151.9 -14.0 0.313 

45030.0 47650.0 0.612 187.9 -4.0 -0.27 1.413 61.0 0.983 49.264 46.3 158.4 0.8390 97 .6891  0.83 0.288 166.6 152.5 -13.1 0.314 
13.50 6.80 20.30 ONE 18.698 205.4  72.1 30.6 t 

ARRIVAL DATE = 2447750.0 

44940.0 47750.0 0.598 217.3 -13.3 
13.15 6.46 19-61 

54950.0 47750.0 0 . 5 3 4  218.7 -12.4 
11.55 6.47 18.02 

44960.0 41150.0 0.482 220.3 -5 .0 
10.30 6.49 16-78 

44970.0 47750.0 0.434 210.9 -21.2 
9.20 6.50 15-70 

44980.0 47750.0 0.405 207.1 -14.7 
8 . 5 5  6-50 15.05 

44990.0 47750.0 0.401 200.9 -11.0 
8.41 6.51 14.98 

45000.0 41750.0 0.424 194.9 -7.9 
8.96 6.52 15.57 

45010.0 47750.0 0.469 190.5 - 5 . 7  
10.00 6.52 16.52 

45020.0 47750.0 0.532 188.2 -4.4 
1 1 - 5 1  6.53 18.04 

45030.0 47750.0 fl.bC9 187.8 -4.0 
13.42 6.54 19.96 

44940.0 47850.0 

4*950.0 47850.0 

44960.0 47850.0 

44970.9 41850.0 

44980.0 47150.0 

44990.0 47850.0 

45000.0 47850.0 

45010.0 47850.0 

45020.0 47850.0 
I 

.) .* 
450)O.O 47850.0 

i 

0.594 217.3 -13.3 
13.06 6.24 19.30 

0.530 218.6 -12.4 
11.46 6.25 17.71 

0.476 219.7 -6.6 
10.17 6.26 16.44 

0 . 4 3 3  209.8 -23.6 
9 - 1 0  6 .21  15.45 

0.402 206.8 -15.3 
8.48 6.28 14.76 

0.399 200.6 -11.1 
8.41 6.28 14.69 

0.421 194.6 -8.0 
8.90 6.29 15.19 

0.466 190.3 -5.7 
9.94 6.30 16.23 

0.529 188.1 -4.4 
11.44 6.30 17.75 

0.605 187.7 -4.0 
13.34 6.31 19.6s 

0 . 6 3  1.413 112.0 0.972 30.759 315.4 520.0 0.846 60.671A 
THO 18.648 203.8 71.1 32.8 

1 .05  1.414 101.4 0.972 32.114 324.8 519.2 0.896 6 3 . 3 3 2 ~  
Tho 18.648 203.8 71.1 32.3 

3.52 1.415 102.1 0.972 33.322 334.3  518.6 0.936 65.7081 
THO 18.648 203.8 11.1 31.9 

-2 .51  1.416 97.9 0.972 34.311 344.0 518.1 0.965 67.656A 
ONE 18.648 203.8 71.1 31.5 

-0.94 1.416 93.0 0.972 35.014 354.0 517.8 0.981 69.0461 
ONE 18.648 203.8 71.1 31.3 

-0.59 1.416 88.0 0.972 35.386 4.1 157.8 0.9830 69.789A 
ONE 18.648 203.8 11.1 31.3 

-0.44 1.415 82.9 0.973 35.410 14.4 157.9 0.9100 69.851A 
ONE 18.648 203.8 71.1 31.3 

-0.36 1.414 77.7 0.973 35.101 24.9 158.3 0.9410 69.261A 
ONE 18.648 203.8 71.1 31.5 

-0 .31  1.412 7 2 . 4  0.974 34.505 35.6 158.9 0.8980 68.1131 
ONE 1R.648 203.8 71.1 31.8 

-0.28 1.410 67.1 0.975 33.688 46.5 159.7 0.8390 66.5381 
ONE 18.648 203.8 71.1 32.3 

ARRIVAL DATE I. 2447850.0 

0.63 1.410 111.9 0.966 24.790 315.4 521.2 0.841 48.734A 
1YO 20.159 202.4 10.0 34.5 

1.02 1.411 107.3 0.965 
THO 20.159 202.4 70.0 

25.591 324.8 520.4 0.896 
34.0 

50.2871 

2.92 1.412 102.6 0.964 26.289 334.4 519.8 0.936 51.641A 
THO 20.159 202.4 10.0 33.5 

-3.29 1.413 97.8 0.964 26.845 344.2 519.4 0.965 52.725A 
ONE 20.159 202.4 70.0 33.3 

-1.06 1.413 92.9 0.964 
ONE 20.159 202.4 70.0 

27.231 354.1 519.1 0.981 
33.0 

53.5811 

-0.65 1.413 87.9 0.964 27.426 4.2 159.0 0.9830 53.870A 
ONE 20.159 202.4 10.0 32.9 

-0.48 1.412 82.9 0.965 27.425 14.5 159.2 0.9700 53.8811 
ONE 20.159 202.4 70.0 33.0 

-0.39 1.411 77.7 0.965 
ONE 20.159 202.4 70.0 

27.236 
33.2 

25.0 159.5 0.9410 53.531A 

-0.33 1.409 72.5 0.967 26.883 35.1 160.1 0.8970 5 2 . ~ 1  
ONE 20.153 202.4 70.0 33.5 

-0.30 1.407 61.1 0.968 26.399 46.5 160.9 0.1390 51.960A 
ONE 20.159 202.4 70.0 34.0 

0.16 0.266 165.5 153.8 -72.6 0.294 

-0.29 0.269 165.2 152.1 -73.1 0.295 

-2.78 0.271 165.0 150.2 -73.1 0.296 

3.23 01212 164.8 154.1 -74.1 0.296 

1-63 0.273 164.8 152.5 -74.1 0.297 

1.25 0.214 164.8 152.1 -74.1 0.297 

1.08 0.214 164.9 152.1 -14.1 0.297 

0 .97  0.274 165.1 152.3 -13.9 0.298 

0.90 0.273 165.4 152.8 -73.6 0.290 

0.84 0.211 165.8 153.5 -73.2 0.299 

0.15 0.251 164.6 154.7 -72.1 0.281 

-0.26 0.253 164.3 153.6 -72.6 0.282 

-2.19 0.255 164.1 151.5 -72.1 0.282 

4.00 0.257 163.9 155.7 -73.7 0.283 

1.75 0.258 163.9 153.6 -73.7 0.203 

1.31 0.258 163.9 153.1 -73.7 0.283 

1.11 0.258 164.0 153.1 -13.6 0.284 

0.99 0.258 164.2 153.3 -73.4 0.204 

0.91 0.257 164.5 153.7 -73.1 0.283 

0.11 0.256 165.0 154.4 -72.1 0.2SS 



1982 
EARTH-URANUS 

OEPART ARRIVE SPCEO R A OECL I 1 V 1 
O V 1  OVZ OVT LEG COIST 

44940.0 47350.0 0.592 217.4 -13.3 0.64 1.408 
12.99 6.05 19.04 1UO 19.866 

44950.0 47950.0 0.527 21R.7 -12.5 1-01 1.409 
11.39 6.06 17.45 TU0 19r866 

44960.0 47?S0.0 0.473 219.3 -7.6 2.54  1.410 
10.G8 6.06 16.15 TU0 19.866 

44970.0 47950.0 0.435 208.3 -2114 -4.54 1.411 
9.23 6.07 15.30 ONE 19.866 

44980.0 41950~0 0 . 4 C O  206.5 -15.5 -1.21 1.411 
8.43  6.08 14.50 ONE 19.866 

*419@,0 4795!J*11 o r w 4  1008+ - ! l ? 3  -0*11 1,410 
8135 6,011 14146 ONE 19,866 

45000.0 419S040 Or419 194.5 -U.l 
8-05 6.09 14.93 

-0.52 1.409 
ONE 19.866 

PSI 1 ECCEN SMA W E T 1  THETZ P E R l H  APHEL 1 2 V 2 PSI 2 R A OECL SPEED 
R A S  OECLS LAROA 

ARRIVAL OATE = 2447950.0 

111.8 0.960 21.181 315.4 522.3 0.847 41.5151 0.15 0.237 163.7 155.6 -71.6 0.269 
201.1 69.0 36.3 

107.2 0.959 21.718 324.8 521.5 0.897 42.5391 -0.25 0.239 163.4 154.5 -12.0 0.269 
201.1 69.0 35.7 

102.5 0.958 22.178 334.4 521.0 0.937 53.4191 -1.81 0.241 163.2 152.6 -72.3 0.270 
201.1 69.0 35.3 

97.7 0.957 22.540 344.2 520.6 0.965 44.1141 5.25 0.242 163.0 157.8 -73.3 0.270 
201.1 69.0 35.0 

92.9 0.957 22.786 354.2 520.3 0.981 44.591A 1.89 0.243 162.9 154.1 773.2 0.211 
201.1 69.0 34.7 

e T + v  o , w i  z t , 9 ~  4.3 L6Oi)  o,onav 4 4 m m  i r u  ~ 4 4  1 6 2 . ~  I M * B  - 7 3 , ~  o , m  
LOlil 6980 14.1 

8?r9 0.958 22.897 14.6 160.5 0.910U 44.824A 1.14 0.244 163.1 154.1 Lt3. t  Ba2?1 
201.1 69.0 34.7 

45010.0 47950.0 0.464 190.2 -5.7 -0.41 1.408 77.7 0.959 22.765 25.1 160.7 0.9410 44.5881 
9.88 6.09 13.97 ONE 19.866 201.1 69.0 34.9 

45020.@ 47950.0 0.527 188.0 -4.4 -0.36 1.407 72.5 0.960 22.524 35.7 161.3 0.8980 44.1501 
11.37 6.10 17.48 ONE 19.866 201.1 69.0 35.3 

45030.0 47950.0 0.602 187.7 -4.1 -0.32 1.405 67.2 0.962 22.194 46.5 162.0 0.8400 43.5491 
13.25 6.11 19.36 ONE 19.866 201.1 69.0 35.8 

ARRIVAL OATE = 2448050.0 
1 

449446.0 48050.0 0.590 217.5 -13.3 0.65  1.405 111-8 0.955 18.774 315.3 523.3 0.847 36.7021 
12.94 5.88 18.82 1kO 18.461 199.9 67.9 38.1 

44950.0 48050.0 0.525 218.7 -12.5 0.99 1-40? 107.2 0.953 19,164 324.8  522.6 0.897 37.4321 
11.34 5.88 17.22 TWO 1R.461 199.9 67.9 37.5 

44960.0 48050.0 0.470 219.1 -n.3 2.27 1.4~8 102.5 0.952 19.495 334.4 522.1 0.937 38.0531 
10.02 5-89 15.91 TU0 18.461 199.9 67.9 37.1 

44970.0 48050.x 0.447 205.5 -34 .4  -6.92 1.408 97.7 0.951 19.752 344.2 521.7 0.965 38.539A 
9.48 5.90 15.38 ONE 18.461 199.9 67.9 36 .9  

44980.0 48050.0 0.398 206.3 -16.1 -1.38 1.408 92.8 0.951 19.925 354.2 521.5 0.981 38.8691 
8.38 5.9a 14.28 ONE 18.461 199.9 67.9 36.5 

44990.0 48050.0 0.394 200.3 -11.6 -0.78 1.408 87.9 0.951 20.006 4.3 161.4 0.9830 39.0301 
8-31 5.90 14-21 ONE 18.461 199.9 67.9 36.4  

45000.0 48050.0 0.416 194.4 -8.2 -0.56 1.407 82.9 0.952 19.995 14.6 161.5 0.9700 39.020A 
8.80 5.91 14-70 ONE 18.461 199.9 67.9 36.5 

45010.0 48050.0 0.461 190.2 -5.8 -0.44 1.406 77.8  0.953 19.895 25.0 161.8 0.9510 38.848A 
9.82 5.91 15.73 ONE 18.461 199.9 67.9 36.7 

45020.0 48050.0  0.524 188.0 -4.5 -0.38 1.404 72.6 0.954 19.716 35.6 162.5 0.8980 38.5331 . 11.30 5.92 17.22 ONE 18.461 199.9 67.9 37.1 

f 13.16 5.93 19.10 ONE 18.461 199.9 67.9 37.6 
45030.0 050.0 0.598 187.8 - 4 . 2  -0.34 1.402 67.3 0.957 19.472 46.4 163.0 0.0410 38.1031 

ARRIVAL OATE = 2418150.0 

4494C.0 48150.0 0.588 217.6 -13.1 0.65 1.404 111.8 0.950 17.065 315.2 524.3 0.846 33.2831 
’ 12.91 5.72 18-63., THO 19.169 198.9 66.8 40.0 

44950.0 48150.0 0.523 218.8 -12.6 C.98 1.405 107.2 0.948 17.364 324.7 523.7 0.896 33.8321 
11.30 5.73 17.03 T U 0  19.169 198.9 66.8 39.4 

44960.0 48150.0 0.468 219.0 -8.9 2.07 1.406 102.5 0.947 17.616 334.3 523.1 0.936 34.295A 
9.97 5.73 15.70 TU0 19.169 198-9 66.8 38.9 

44970.0 48150.0 0.5F2 197.3 -50.5 -13.17 1.406 97.7 0.946 17.810 344.2 522.8 0.965 34.655A 
10.77 5.76 16.54 ONE 19.169 198.9 66.8 39.1 

44980.0 48150.0 0.396 206.1 -16.8 -1.59 1.406 92.9 0.945 17.939 354.1 522.5 0.981 34.8981 
8.35 5-75 14.09 ONE 19.169 198.9 66.8 38.3 

44990.0 48150.0 0.392 200.3 -11.9 -0.86 1.406 87.9 0.945 17.998 4.2 162.5 0.9830 35.0141 
8.26 5-75 14-01 ONE 19.169 198.9 66.8 38.2 

45000.0 48150.0 0.414 194.4 -8.4 -0.60 1.405 82.9 0.946 17.986 14.5 162.6 0.9700 35.003A 
8.75 5.75 14.49 ONE 19.169 198.9 66.8 38.3 

45010.0 48150.0 0.459 190.2 -5.9 -0.47 1.404 77.9 0.947 17.907 25.0 162.9 0.9420 34.872A 
9.76 5.75 15.51 ONE 19.169 198.9 66.8 38.5 

45020.0 58150.0 0.521 188.1 -4.6 -0.40 1.402 72.7 0.949 17.767 35.5 163.4 0.8990 35.6341 
11.23 5.76 16.99 ONE 19.169 198.9 66.8 38.9 

45030.0 48150.0 0.595 187.9 -4.2 -0.36 1.400 67.5 0.952 17.576 46.2 164.0 0.8420 34.3091 
13.07 5.77 18.85 ONE 19.169 198.9 66.8 39.4 

1.01 0.243 163.3 154.3 -72.9 0.272 

0.92 0.242 163.6 154.7 -72.6 0.272 

0.85 0.241 164.1 155.3 -72.1 0.273 

0.14 0.223 162.7 156.5 -71.0 0.258 

-0.23 0.226 162.4 155.4 -71.5 0.258 

-1.54 0.228 162.2 153.7 -71.7 0.258 

7.63 0.229 162.0 160.9 -72.9 0.259 

2.06 0.230 161.9 155.8 -72.6 0.259 

1.43 0.230 162.0 155.2 -72.6 0.259 

1.18 0.230 162.1 155.1 -72.5 0.260 

1.03 0.230 162.3 155.3 -72.3 0.260 

0.94 0.229 162.6 155.7 -72.0 0.261 

0.86 0.227 163.1 156.2 -71.6 0.261 

0.13 0.211 161.7 157.4 -70.3 0.248 

-0.22 0.213 161.4 156.3 -70.8 0.248 

-1.34 0.215 161.1 154.8 -71.1 0.248 

13.87 0.216 161.0 167.7 -72.6 0.250 

2.26 0.217 160.9 157.0 -72.1 0.249 

1.50 0.218 160.9 156.2 -72.1 0.259 

1.22 0.218 161.0 156.1 -72.0 0.249 

1.06 0.217 161.3 156.2 -71.7 0.250 

0.95 0.216 161.6 156.6 -71.4 0.250 

0.87 0.215 162.1 151.2 -70.9 0.251 
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1982 
EARTH-URANUS 

P DEPART @RIVE SPFEO R A OECL I 1 V 1 PSI  1 ECCEN SUA THE11 THE12 PERIH APHEL I 2 V 2 P S I  2 R 1 OECL SPEED 
OVI OVZ OVT LEG COIST RAS OECLS LAHOA 

ARRIVAL OATE = 2448250.0 

44940.0 48250.0 0.588 211.8 -13 .4  0.66 1.402 111.9 0.946 15.794 315.0 525.3 0.845 30.1431 0.13 0 .199  160.6 158.2 -69.6 0.238 
12.89 5.59 18.48 TWO 20.417 197.9 6 5 . 1  41.9 

44950.0 46250.0 0.523 219.0 -12 .1 ‘  0 .96 1.403 107.2 0.944 16.033 324.5 524.6 0.896 31.1711 -0.21 0.201 160.3 151.2 -10.2 0.230 
11.28 5 .59  16.87 TWO 20.417 197.9 65.1 41 .2  

44960.0 48250.0 0.466 219.1 -9.4 1.92 1.404 102.5 0.942 16.234 334.2 524.1 0.936 31.5311 -1.19 0.203 160.0 155.8 -70.5 0 .239  
9 .94  5.59 15.53 TWO 20.411 197.9 6 5 . 1  40.1 

44980.0 48250.0 0 .395  205.9 -17.1 - 1 . 8 4  1.405 92.9 0 .941  16.488 354.0 523.6 0 .981  31.9961 2.50 0.205 159.8 158.2 -11.5 0 .239  
8 .33  5.60 13.92 ONE 2D.411 191.9 65.7 40.2 

44990 .0  48250.0 0.390 200.3 -12.2 -0.94 1.404 88.0 0 .941  16.533 4.1 163.5 0.9830 32.0841 1.58 0 .206  159.8 157.3 -11.4 0.239 
8 .23  5.60 13.83 ONE 20.417 197.9 65.1 40.1 

4500F.O 48250.0 0.412 194 .5  -8.6 -l?.65 1.403 83.0 0 .941  16.522 14.4 163.6 0.9700 32.0741 1.26 0.206 159.9 157.1 -71.3 0.240 
8.70  5.60 14.30  ONE 20.411 191.9 6 5 . 1  40.1 

45010.0 4n250.0 0.456 190 .3  -6.1 -0 .51 1.402 18.0 0.943 16.457 2 4 . 8  163.9 0.9420 31.9111 1.08 0.205 160.2 157.2 -71.1 0.250 
9 .10  5.61 15.31 ONE 20.417 197.9 65 .7  40.4 

45020.0 48250.0 0.517 188.2 - 4 . 8  - 0 . 4 3  1.401 12 .8  0.945 16.342 35.4 164.4 0.9000 31.1851 0.91 0.204 160.5 151.5 -10.8 0.241 
11.15 5.62 16.17 ONE 20.411 197.9 65.7 40.7 

45030.0 48250.0  0 .591  188.0 -4 .4 -0 .38  1.399 67.6 0.948 16.181 46.0 165.0 0.8430 31.530A 6-88 0.203 161.0 158 .0  -70.3 0.241 
12.98 5.63 in.61 ONE 20.411 191.9 6 5 . 1  41.2 

ARRIVAL OATE = 2448350.0 

44940.0 48350.0  0 . 5 8 8  218.0 - 1 3 . 4  0 .66 1.400 111.9 0 .943  14.818 314.1 526.2 0.844 28.7921 0.13 0.188 159.5 159.1 -68.9 0.230 
12.89 5 -47  18.36 TWO 19.442 197.0 64 .1  43.8  

4495C.O 48350.0  0 .522  219 .2  -12.8 0.95 1.402 107.3 0.940 15.015 324.3 525.6 0.895 29.1361 -0.20 0.190 159.1 158.1 -69.5 0.230 
11.27 5.41  16-73 T k O  19.442 197.0 64.7 43.1 

44960.0 48350.0  0.466 219.2 -9 .8  1 - 1 9  1.403 102 .6  0 .938  15.180 334.0 525.1 0.935 29.4241 -1.07 0.192 158.9 154.8 -69.8 0.230 
9 .92  5.47 15.39 TWO 19.442 197.0 64.7 42.6 

44970.0 48350.0  n.596 238.7 36.4 211.54 1 . 4 0 3  91.9 0 .937  1 5 . 3 0 5  363.8 524.8 0.964 29.6411 -19.85 0.194 158.1 144.4 -66.7 0.234 
13.10 5 .52  1P.63 TkO 19,442 197.0 6 4 . 7  4 3 . 3  

44980.0 48350.0  0.394 205.8  -18.9 -2 .15  1 . 4 0 3  93.0 0 .936  15.388 353.8 524.5 0.981 29-7951 2.81 0.194 158.6 159.4 -70.8 0.230 
8 . 3 1  5.47 13.78 ONE 19.442 197.0 6 4 . 1  42.0 

44990.0 48350.0 0.389 200.5 -12.1 -1 .04  1.403 88 .1  0.936 15.424 4.0 164.5 0.9830 29.8641 1.61 0.195 158.1 158.3 -70.8 0.230 
8 - 1 9  5.47 13.66 ONE 19.442 191.0 6 4 . 1  41.9 

45000.0 4 8 3 5 0 . 0  0.410 194 .1  -8.9 
8.65  5 .48  14 .13  

-0.70 1 .402 83.1 0.937 
ONE 19-44,? 197.0 6 4 . 1  

1 5 . 4 1 3  
42.0 

14.2 164.6 0.9710 29.8561 1.30 0.195 158.8 158.0 -70.7 0.231 

45010.0 48350.0 0 . 4 5 3  190.5 - 6 . 3  -0 .54 1.401 78.1 0.939 15.358 24.6 164.9 0.9430 29.1121 1.11 0.194 159.0 158.1 -70.5 0.231 
9 .64  5.48  15.12 ONE 19.442 197.0 64 .1  42.2  

45020.0 48350.0 0 . 5 1 4  188.4 -4 .9  -0.45 1.399 13 .0  0.941 15.262 35.2 165.3 0.9010 29.6231 0 .90  0.193 159.4 158.4 -70.1 0.232 
11.08 5.49 16 -51  ONE 19.442 191.0 64.7 42 .6  

45030.0 48350.0  0.587 188.2 -4 .5  
12.88 5.50 18.39 

-0.40 1.397 67.8 0 .944  
ONE 19.442 191.0 64.7 

15.132 
43.1 

45.8 165.9 0.8450 29.4181 0 .89  0.192 159.9 158.9 -69.6 0.233 

ARRIVAL OATE = 2448450.0 

44940.0 48450.0  0 .588 218.3 -13 .5  0 .67  1.399 112.0 0 .940  14.050 314.5 527.0 0.843 27.2561 0-12 0.178 158.3 159.9 -68.1 0.222 
12.90 5.36 18.26 TWO 18.469 196.2 63 .6  45 .1  

44950.0 44450.0 0.522 219.5 -12.9 
11 -21  5.36 16.63 

0 . 9 4  1.40C 107.4 0 . 9 3 1  
TWO 18.469 196.2 63.6 

14.216 324.0 526.5 0.894 
45.1 

21.5381 -0.19 0.180 157.9 159.0 -68.1 0.222 

44960.0 48450.0 0.465 219 .4  -10.2 1 .69  1.401 102.7 0 .935  14.355 333.8 526.0 0.935 27.1151 -0.91 0.182 151.7 157.8 -69.1 0.222 
9.91 5.35 15.21 TWO 18.469 196.2 63.6 44.5 

4491C.0 48450.0 0.466 225.7 15.0 9.90 1.402 91.9 0 .933  14.460 343.6 525.7  0.964 27.9561 -9.21 0.183 151.5 151.2 -68.2 0.223 
9 .93  5.37 15.29 Tno 18.469 196.2 63.6 44.4 

44980.0 48450.0 0.394 205.6 - 2 0 . 3  
8.31 5.36 13.61 

-2.54 1.402 93.1 0 .933  
ONE 18.469 196.2 63.6 

14.529 353.6 525.5 0.980 
44.0 

28.0711 3.20 0.184 157.4 160.6 -70.2 0.222 

44990.0 48450.0 0 .381  200.1 -13.2 -1.14 1.401 88.2 0.932 14.558 3.7 165.4 0 .9830  28.1341 1 - 1 1  0.184 151.4 159.3 -70.1 0.222 
8.16 5.36 13.52 ONE 18.469 196.2 63.6 43.8 

450r)O.O 48450.0 0.408 195.0 -9.2 -0.15 1.401 83.2 0 .933  14.549 14.0 165.5 0.9110 28.1211 1 -95  0.184 157.6 159.0 -10.0 0.222 
8.60 5.36 13.91 ONE 18.469 196.2 63.6 43.9 

45010.0 48450.0 0 .451 190.8 -6.5 
9 . 5 1  5 -37  14.94 

-0.58 1.399 78.2 0.935 
ONE 18.469 196.2 63.6 

14.501 
44.1 

24.4 165.0 0.9440 28.0501 1.13 0.184 151.8 159.1 -69.0 0.223 

45020.0 48450.0 0.511 188.6 -5.1 -0.48 1.398 13 .1  0 .937  14.419 34.9 166.2 0.9030 27.9361 1.00 0.183 158.2 159.3 -69.4 0.224 
11.00 5.38 16.38 ONE 18.469 196.2 63.6 44.5 

45030.0 48450.0  0.583 100.4 -4.6 -0.42 1.396 68.0 0.941 14.308 45.5 166.1 0.8470 21.1681 0.90 0.181 158.1 159.8 -68.9 0.224 
12.18 5.39 18.18 ONE 18.469 196.2 C3.6 45.0 
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1982 
EARTH-URANUS 

OEPARl ARRIVE SPEED R 1 OECL 1 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERlH APHEL 1 2 V 2 P S I  2 R A OECL SPEED 
OV1 O V 2  O V T  LEG COlST RAS OECLS LAMOA 

ARRIVAL DATE * 2448550.0 

44940.0 48550.0 0.589 218.5 -13.6 0.67 1.398 112.1 0 .937  13.432 314.1 527.9 0 .841  26.0231 0.12 0.168 157.0 160.7 -67.4 0.215 
12.93 5.26 18.19 TU0 19.750 195.4 62.5 47.7 

44950.0 48550.0 0.523 219.8 -13.0 0.93 1.399 107.5 0.934 13.576 323.7 527.3 0.893 26.2591 -0.10 0.170 156.7 159.8 -68.0 0.215 
11.29 5.26 16.54 TU0 19.750 195.4 6 2 . 5  47.0 

44960.0 48550.0 0.465 219.6 -10.5 1.61 1.400 102.8 0 .932  13.695 333.5 526.9 0.934 26.456A -0.89 0.172 156.4 158.7 -68.4 0.214 
9 - 9 1  5.26 15.17 TU0 19.750 195.4 62.5 46.5 

44970.0 48550.C 0.440 222.3 6.2 6.66 1.401 98.0 0.930 13.785 343.3 526.6 0.963 26.6071 -5.97 0.173 156.2 154.3 -68.0 0.215 
9.34 5.26  14.60 THO 19.750 195.4 62.5 46.2 

44980.0 48550.0 0.395 205.4 -22.2 -3.06 1.401 93.2 0.929 13.844 353.4 526.4 0.980 26.1081 3.71 0.174 156.1 t62.0 -69.5 0.215 
8.33 5.26 13.59 ONE 19.750 195.4 62.5 45.9 

44990.0 4 8 ~ 5 0 . 0  0.3R6 200.9 -13.7 
6.13 5.26 13.39 

45000.0 48550.0 0.506 195.3 -9.5 
8.56 1 - 2 6  13.82 

45010.0 48550.0 0.448 191.0 -6.8 
9.51 5.21 14.78 

45020.8 48550.0 0.508 188.9 -5.3 
1'3.91 5.28 16.19 

45030.0 48550.0 0.579 188.7 -4.8 
12.68 5.29 17.97 

44940.0 48650.0 0 . 5 9 ~  218.9 -13.7 
12.96 5.18 18.14 

44950.0 48650.0 0.524 220.1 -13.2 
11.31 5.17 1 6 - 4 8  

-1.26 1.400 88.3 0.929 13.869 3.5 166.3 0.9830 26.7551 1.88 0.175 156.1 160.3 -69.4 0.215 
ONE 19.750 195.4  62.5 45.8 

-0.81 1.399 83.4 0.930 13.061 13.7 166.4 0.9720 26.1501 1-50 0.115 156.3 159.9 -69.3 0.215 
ONE 19.750 195.4 62.5 4 5 . 8  

-0.61 1.398 18.4 0.932 13.819 24.1 166.6 0.9450 26.6931 1.16 0.174 156.5 159.9 -69.0 0.215 
ONE 19.750 195.4 62.5 46.1 

-0.50 1.397 73.3 0.934 13.748 34.6 167.0 0.9040 26.591A 1-02 0.173 156.9 160.2 -68.7 0.216 
ONE 19.750 195.4 62.5 46.4 

-0 .44 1.395 68.2  0.938 13.651 45.2 167.5 0.8500 26.4511 0.91 0.171 157.4 160.6 -68.2 0.217 
ONE 19.730 195.4 62 .5  46.9 

0.4hh 220.0 -10.8 
9.92 5 - 1 1  15.09 

bRRIVAL DATE - 2448650.0 

0.68 1.397 112.3 0.935 12.928 313.8 528.6 0.839 25.017A 0 .11  0.159 155.7 161.5 -66.6 0.208 
TYO 20.416 194.7 61 .4  49.7 

0.92 1.398 107.6 0 .932  13.054 323.4 528.1 0 .891  ,25 .2171  -0.17 0 . 1 6 1  155.3 160.6 -61.2 0.208 
TWO 20.416 194.7 61.4 49.0 

1 . 5 4  1.399 102.9 0.929 
Tho 20.416 194.7 61.4 

13.158 333.2 521.7 0.933 
48.5 

25.3831 -0.82 0.163 155.0 159.6 -67.6 0.208 

44910.0 48650.0 0.431 221.0 1.6 5.10 1.399 98.2 0.927 13.237 343.0 527.4 0.963 25.5121 -4.42 0 .164  154.8 156.3 -67.5 0.200 
9 .13  5.17 1 4 - 3 0  TWO 20.416 194.7 61.4 48.1  

44980.0 58650.0 0.397 204.9 -24.7 -3.78 1.399 93.3 0.926 13.289 353 .1  527.2 0.980 25.5971 4.43 0.165 154.8 163.1 -68.8 0.208 
8.38 5.17 13.55 ONE 20.416 194.7 61.4 47.9 

44990.0 48650.0 0.385 201.2 -14.4 -1.40 1.399 88.5 0.926 13.310 3.2 167.1 0.9830 25.6381 2.01 0.165 1 5 4 ~ 8  161.3 -68.7 0.208 
8 - 1 1  5.17 13.28 ONE 20.416 194.7 61.4 47.7  . 

45000.0 48650.0 0.4174 195.6 -9.9 -0.87 1.398 83.5 0.927 13.303 13.4 167.2 0.9720 25.633A 1.45 0.165 154.9 160.8 -68.5 0.208 
8.52 5.17 13.69 ONE 20.416 194.7 61.4 47.8 

45010.0 48650.0 0.445 191.C -7.1 -0.65 1.397 T R . 5  0.929 13.266 23.8 167.4 0.9460 25.5861 1.19 0.165 155.1 I6008 -68.3 0.209 
9.45 5.18 14.63 ONE 20.416 194.7 61.4 48.0 

45020.0 48650.0 0.5C4 189.2 -5.5 -0.53 1.395 13.5 0 .931  13.203 34.2 167.8 0.9060 25.100A 1.04 0.165 155.5 161.0 -67.9 0.209 
1'1.83 5.19 16.02 ONE 20.416 194.7 6 1 . 4  48.4 

45030.0 48650.0 0 . 5 7 5  lR9.0 -5.0 -0.46 1.394 68.4 0 .935  13.117 44.8 168.3 0.8520 25a383A 0.93 0.162 156.0 161.4 -67.4 0.210 
12.58 5.20 17.78 ONE 20.416 194.7 61.4 4819  

ARRIVAL DAlE - 2448750.0 

44940.0 48750.0 0.592 219.2 -13 .8  0.68 1.396 112.4  0.933 12.512 313.4 529.4 0.837 24.1861 0.11 0.150 154.3 162.2 -65.7 0.202 
,E 13.00 5.10 1 8 - 1 0  7UO 19.014 194.1 60.3 51.7 
L 

44950.0 49750.0 0.525 220.5 -13.3 0.92 1.397 107.8 0.930 12.623 323.1 528.9 0.889 24.3581 -0.16 0.152 153.9 161.4 -66.4 0.202 
11-34 5.09 16.44 TU0 19.014 194.1 60.3 51.0 

44960.0 48750.0 0.467 220.3 -11.1 1.48 1.398 103.1 0.927 12.716 332.8 528.5 0.931 24*500A -0.16 0.154 153.6 160.4 -66.8 0.202 
9.94 5.09 1 5 . ~ 3  T Y O  19.014 194.1 60.3 50.5 

44970.0 48750.0 0.427 220.4 -1.3.1 4.19 1.398 98.3 0.925 12.786 342.7 528.2 0.962 24.6101 -3.51 0.156 153.4 157.8 -66.8 0.202 
9.04 5.09 14.13 TWO 19.014 194.1 60.3 50.1  

44980.0 48750.0 0 . 4 ~ 2  204.0 -28.3 '  
8.48 5.09 13.57 

-4 .83  1.399 93.5 0 .924  
ONE 19.014 194.1 60.3 

12.832 352.8 528.0 0.980 
49.9 

24.6841 5.48 0.156 153.3 165.3 -68.1 0.202 

44990.0 48750.0 0.384 201.5 -15.1 -1.55 1.398 88.6 0.923 12.851 2.9 168.0 0.9831) 24.119A 2-16 0.157 153.3 162.2 -67.9 0.202 
8.09 5.09 13.18 ONE 19.014 194.1 60.3 49.7 

45000.0 48750.0 0.402 196.0 -10.4 -0.94 1.397 83.7 0.924 12.844 13.1 168.0 0.9730 24.7161 1.52 0.157 153.2 161.7 -67.8 0.202 
8.47 5.09 13.56 ONE 19.014 194.1 60.3 49.7 

45010.0 48750.0 0.442 191.8 -7.4 -0.69 1.396 70.7 0.926 12.812 23.4 168.2 0.9480 24.6761 1.23 0.156 153.7 161.6 -67.5 0.202 
9.38 5.10 14.48 ONE 19.014 194.1 60.3 50.0 

45020.0 48750.0 0.501 189.6 -5.8 -0.56 1.394 73.7 0.929 12.756 33.3 168.5 0.9080 24.6041 1.06 0.155 154.1 161.8 -67.2 0.203 
10.75 5.11 15.86 ONE 19.014 i v ~ i  60.3 50.3 

45030.0 48750.0 0.571 189.3 -5.2 -0.49 1.393 68.6 0.933 12.679 44.4 169.0 0.8550 24.5034 0.94 0.153 154.6 162.1 -66.7 0.201 
'12 .48  5.12 17.60 ONE 19.014 194.1 60.3 50.8 

19 



1982 
EARTH-URANUS 

OEPdRT ARRIVE SPEED R 1 OECL I 1 V I PSI 1 ECCEN SMA THE11 WE72 PERIW APHEL I 2 V 2 P S I  2 II A OECL SPEED 
OVI ov2 ovr LEG coisr R A S  OECLS LAMOA 

ARRIVAL DATE - 2448850.0 

44940.0 48150.9 0.594 219.6 -13.9 
13.06 5.03 18.09 

0.68 1.395 112.6 0.931 
run 18.739 193.5 59.3 

12.164 313.0 530.1 0.835 
53.8 

23.4941 0.11 0.142 152.7 162.9 -64.9 0.197 

54950.0 48850.0 0.527 220.9 -13.5 0 .91  1.396 107.9 0 .928  12.265 322.7 529.6 0.887 23.64211 -0.16 0.144 152.4 162.2 -65.5 0.196 
11.38 5.02 16-41 TWO 18.739 193.5 59.3 53.0 

44960.0 48150:O 0.468 220.7 -11 .4  
9 .97  5.02 14.99 

1.43 1.397 103.2 0 .925  
rno 18.739 193.5 5 9 . 3  

12.348 332.5 529.2 0.930 
52.5 

23.7651 -0.71 0.146 152.1 161.2 -66.0 0 .196  

44970.0 48850.0  0.426 220.3 -3.3 3 .59  1.398 98 .5  0 . 9 2 3  12.411 342.3 528.9 0.961 23.861A -2.91 0.148 151.9 159.1 -66.1 0.196 
9.61 5.02 14.02 rno 18.739 193.5 59 .3  52.1 

44980.0 48850.0 0.412 202.2 - 3 3 . 8  -6.54 1.398 93 .6  0.921 12.452 352.4 528.8 0.979 23.924A 7.18 0.148 151.8 167.6 -67.4 0 .196  
8.70 5.02 13.72 ONE 18.739 193.5 59.3 51.9 

44990.0 48850.0 0.383 201.9 -16.0 
8.08 5.02 13.09 

- 1 . 7 3  1 .397 88.8 0.921 
ONE 18.739 193.5 59.3 

12.469 
51.7 

2.5 168.7 0.9840 23.9551 2.33 0.149 151.8 163.1 -67.1 0.196 

45000.0 48R50.0 0.400 196.5 -10.8 -1.02 1.396 83.9 0 .922  12.463 12.7 168.8 0.9740 23.953A 1.58 0.149 151.9 162.5 -61.0 0.196 
8.43 5.02 13.45  ONE 18.739 193.5 59 .3  51.7 

45010.o 48850.0 0.440 192.2 -7 .1 
9.32 5.03 14.35 

- 0 . 7 4  1.395 78.9 0 .924  
DNE 18.739 193.5 59.3 

12.434 
51.9 

23.1 169.0 0.9490 230920A 1.26 0-148 152.2 162.4 -66.9 0.197 

45020.0 41450.0 0 .497  190.0 -6.0 -0.59 1.394 73.9 0.927 12.384 33.5 169.3 0.9100 23.8581 1.08 0.147 152.5 162.5 -66.4 0.197 . 
10.66 5.04 15.70 ONE 18 .739  193.5 59.3 52.3 

kSO30.0 41850.0 0.567 189.6 -5 .4  -C.51 1.392 bE.9 0.930 12.315 43.9 169.7 0.8570 23.7721 0.95 0.145 153.1 162.8 -65.9 0.198 
1 2 . 3 7  5.05 17.42 ON€ 18.739 193.5 59.3 52.8 

45040.0 48850.0 0.645 190.8 -5.6 -0.46 1.390 63.8 0.935 12.230 54.5 170.2 0.7920 23.6681 0.85 0 .143 153.8 163.2 -65.2 0.200 
14.36 5.07 19.43 ONE 18.739 193.5 59.3 5 3 - 5  

44940.0 43950.0 

44950.0 4 ~ 9 5 0 . 0  

44970.0 48950.0 

44980.0 48950.0 

45000.0 48950.0 

45010.0 48950.0 

45020.0 4RS50.0 
b;, 

45030.0 48950.0 

45040.0 4895C.0 

0.597 219.9 -14.0 
13.12 4.97 18.09 

0 .529  221.3 -13 .6  
1 1 . 4 3  4.96 16.40 

0 .469  221.2 -11 .7  
I0.CO 4.96 14.96 

0.425 2 2 0 . 4  -4.8 
8.99 4.95 13.95 

0 . 4 3 8  197.9 -43.2 
9.30 4.97 1 4 . 2 6  

0.383 202.3 -17.0 
8.06 4 .95  13.02 

0.3917 197.0 -11.4 
8 .39  4.96 13.35 

0 . 4 3 7  192.7 - 8 . 1  
9 .26 4 .96  14.22 

0.443 19C.4 -6 .3  
10.58 4.97 15.55 

0.563 190.0 -5 .6  
12.26 4.98 17.25 

0.640 191.2 -5 .8  
14.24 5.00 19.24 

ARRIYAL DATE - 2448950.0 

0.69 1.394 112.8 0.930 11.872 312.5 530.8 0.832 2 2 . 9 1 2 ~  
rwo 20.257 192.9 58.2 55.8 

ruo 20.757 192.9 58.2 55.1 
0 .90 1.396 108.1  0 .926 11.963 322.2 530.3 0.885 23.0401 

1.38 1.396 103.4  0 .923  12.038 332.0 530.0 0.929 23.1481 
TU0 20.257 192.9 58 .2  54.5 

3.16 1.397 98.6 0.921 12.096 341.9 529.7 0.960 23.2311 
ruo 20.251 192.9 58.2 54.1 

ONE 20.257 192.9 58.2 54.1 
-9.76 1.397 93 -8  0.919 12.133 352.0 529.5 0.979 23.2871 

-1.94 1.396 89.0 0.919 12.149 2.1 169.4 0.9840 23.3151 
ONE 20.257 192.9 58.2 53.7 

-1.10 1.396 84.1 0.920 12.144 12.3 169.5 0.9740 23.314A 
ON€ 20.257 192.9 58.2 53.7 

-0.78 1.394 79.1 0.922 12.118 22.6 169.7 0.9500 23.2861 
ONE 20.257 192.9 58.2 53.9 

-0.62 1.393 7 4 . 2  0 .924  12.072 33.0 170.0 0.9120 23.233A 
ONE 20.257 192.9 58.2 5 4 . 3  

-0 .53 1.391 69 .1  0 . 9 2 8  12.009 43.5 170.3 0.8600 23.1591 
ONE 20.257 192.9 58.2 54.8 

-0 .48 1.389 64.b 0 .933  11.932 54.0 170.8 0.7960 23.069A 
ONE 20.257 192.9 58.2 55.4 

0.11 0.134 151.1 163.6 -64.0 0 .192  

-0.15 0.137 150.7 162.9 -6k.7 0.191 

-0.67 0.138 150.4 162.0 -65.2 0.191 

-2.49 0.140 150.3 160.1 -65.3 0.191 

10.39 0.141 150.2 171.2 -66.7 0.192 

2.54 0.141 150.2 164.1 -66.3 0.191 

1.66 0.141 150.3 163.3 -66.2 0.191 

1.30 0.140 150.5 163.2 -65.9 0.191 

1.10 0 .139  150.9 163.2 -65.6 0.191 

0 .96  0.138 151.4 163.5 -65.1 0.193 

0.86 0.136 152.2 163.8 -64.5 0.195 

ARRIVAL DATE = 2449050.0 

44940.C 49050.0 0 . 6 C O  220.3 -14.1 0 .69  1.394 113.0 0 .929  11.624 312.1 531.4 0 .829 22.4191 0.10 0.127 146.4 164.2 -63.1 0.188 
13.19 4.92 lI7.lI TUfl 20.173 192.3 57.1 57.8 

44950.0 49056.0 0.531 221.8 -13.8 0 .90  1.395 108.3 0 .925  11.708 321.8 531.0 0.883 22.5321 -0.15 0.129 149.0 163.5 -63.8 0.187 
11.49 4.91 16.40 TWO 20.173 192.3 57.1 57.1 

44960.0 49050.0 0.471 221.7 -12.0 
10.05 4.90 14.95 

1.34  1.396 103.6 0.921 
TU0 20.173 192.3 57.1 

11.777 331.6 530.6 0.927 
56.5 

22.6271 -0.63 0.131 148.7 162.1 -64.3 0.186 

44970.0 49050.0 0.425 220.6 -6.0 2 - 8 4  1.396 98 .8  0 .919  11.829 341.5 530.4 0.959 22.700A -2.17 0.133 148.5 161.1 -64.5 0.186 
9.00 4.90 13.89 TU0 20.173 192.3 57.1 56.1 

44980.0 49050.0 0.539 182.2 -61.5 -18.00 1.396 94.0 0 .918  11.864 351.6 530.2 0.978 22.7491 18.63 0.134 148.4 178.9 -65.8 0.190 
11.67 4.95 16.61 ONE 20.173 192.3 57.1 56.7 

44990.0 49050.0 0.333 202.6 -18.1 
8.06 4 .90  12.96 

-2.19 1.396 89.2 0.917 
ONE 20.173 192.3 57.1 

11.879 
55.7 

1.7 170.1 0.9840 22.7741 2.78 0.134 148.5 165.0 -65.5 0.186 

45000.0 49050.0 0 .396  197.5 -11.9 -1.19 1.395 84.3 0 .918  11.874 11.9 170.2 0.9750 22.7741 1.74 0.134 148.6 164.1 -65.4 0.186 
8.35 4.90 13.25 ONE 20.173 192.3 57.1 55.7 

45010.0 49050.0 0.434 193.2 -8.5 -0.83 1.394 79.4 0.920 11.851 22.2 170.3 0.9520 22.7501 1.34 0.133 148.8 163.9 -65.1 0.181 
9 .19  4.90 14.10 ONE 20.173 192.3 57-1 55.9 

SO 



1982 
EARTH-URbNUS 

DEPART A R R I V E  S P ~ E O  R A OECL' I i v i PSI  i ECCEN SMA w r i  r H E n  PERIH A P t m  I z v z PSI i R A OECL SPEED 
OVI  OVZ O V T  LEG C O I S T  R1S OECLS LAHOA 

45020.0 49050.0 0.490 190.8 -6.6 -0.65 1.392 74.4 0.923 11.809 32.6 170.6 0.9140 22.7041 1.12 0.132 149.2 163.9 -64.8 0.187 
10.49 4.91 15.40 ONE 20.173 192.3 57.1 56.3 

45030.0 49050.0 0.558 190.4 -5.9 -0.56 1.390 69.4 0.927 11.752 43.0 171.0 0.8630 22.6401 0.98 0.131 149.7 164.1 -65.3 0.188 
12.16 4.93 1r.m ONE 20.173 192.3 51.1 56.8  

14.11 4.95 19.05 ONE 20.173 192.3 51.1 57.4 
45040.0 49050.0 0.635 191.5 -6.0 -0.50 1.388 64.3 0.932 11.681 53.4 171.4 0.8000 22.5621 0.81 0.129 150.4 164.5 -63.7 0.190 

ARRIVAL DATE - 2449150.0 

44940.0 49150.0 0.603 220.8 -14.3 
'13.27 4.87 18.14 

0.69 1.393 113.2 0.928 
TU0 18.114 191.8 56.0 

11.414 311.6 532.1 0.826 
59.9 

22.001A 0.10 0.120 147.6 164.8 -62.3 0.184 

44950.0 49150.0 0.534 222.3 -14.q 0.89 1.394 108.5 0.923 11.490 321.3 531.6 0.881 22.1001 -0.14 0.123 147.2 164.2 -62.9 0.183 
11.56 4.86 16.42 TkO 18.114 191.8 56.0 59.1 

44960.0 49150.0 0.473 222.2 -12.3 1.31 1.395 103.8 0.920 11.554 331.1 531.3 0.925 22.1841 -0.60 0.125 146.9 163.4 -63.5 0.182 
10.09 4.85 14.95 T U 0  18.714 191.8 56.0 58.5 

44970.0 49150.0 0.426 221.0 -7 .0 2.60 1.396 99.1 0.917 11.6C3 341.1 531.0 0.958 22.2481 -1.93 0.126 146.7 162.0 -63.7 0.182 
9.01 4.85 13-86  TWO 18.714 191.8 56.0 58.1 

44990.0 49150.0 0.383 203.0 -19.4 
A.06 4.85  12.91 

-2.49 1.395 89.4 0.916 
ONE 18.714 191.8 56.0 

11.649 
51.7 

1.2 170.8 0.9840 22.3151 3.08 0.127 146.6 165.9 -64.7 0.181 

45000.0 59150.0 0.394 198.1 -12.5 -1.28 1.394 84.5 0.916 11.645 11.4 170.9 0.9760 22.3151 1.83 0.127 146.8 164.8 -64.5 0.182 
n.31 4.85 13.16 ONE in.714 191.8 56.0  5 1 . 7  

9.13 4.85  13.98 ONE 111.714 191.8 56.0 57.9 
45010.0 49150.0 0.431 L93.1 -8.9 -0.88 1.393 19.6 0.918 11.624 21.1 171.0 0.9530 22.295A 1.39 0.121 147.0 164.5 -64.3 0.182 

45020.0 49150.0 0.486 191.3 -6.9 -0.69 1.392 14.6 0.921 11.586 32.1 171.2 0.9160 22.2551 1.15 0.126 147.4 164.6 -64.0 0.183 , 
10.40 4.86 15.26 ONE 18.714 191.8 56.0 ' 58.2 

45030.0 49150.0 0.554 190.8 -6.1 -0 .58  1.390 69.6 0.925 11.533 42.4 171.6 0.8660 22.2001 0.99 0.124 147.9 164.7 -63.5 0.184 
12.05 6 - 8 8  16.92 ONE 18.714 191.8 56.0 58.7 

45040.0 49150.0 0.630 191.9 -6.2 -0.52 1.388 64.6 0.930 11.468 52.9 172.0 0.8040 22.1321 0.88 0.122 148.6 165.0 -62.9 0.186 
1 3 . 9 ~  4 . ~ 9  18.87 ONF 18.714 191.8 56.0  59 .3  

ARRIVAL DATE - 2449250.0 

44940.0 49250.0 0.606 221.2 -14.4 0.70 1.393 113.5 0.927 11.234 311.0 532.7 0.823 21.644A 0.10 0.114 145.7 165.4 -61.4 0.180 
13.36 4.83 18.19 T U 0  19.215 191.4 54.9 61.9 

0.537 222.8 -14.1 
11.63 4.82 16-45  

0.89 1.394 108.8 0.922 
rno 19.215 191.4 54,9 

11.305 320.8 532.3 0.878 
61.2 

21.7321 -0.14 0.116 145.3 164.7 -62.1 0.179 

44960.0 49250.0 0.415 222.8 -12.6 1.27 1.395 104.0 0.919 11.364 330.6 531.9 0.923 21.8051 -0.57 0.118 145.0 164.0 -62.6 0.178 
10.15 4.81 14.96 TU0 19.215 191.4 54.9 60.6 

44910.0 49750.0 0.427 221.4 -1.9 2.40 1.395 99.3 0.916 11.410 340.6 531.1 0.957 21.8631 -1.14 0.120 144.8 162.1 -62.9 0.178 
9.04 4.80  13.84 TWO 19.215 191.4 54.9 60.1 

44990.0 49250.0 0.383 203.2 -21.0 -2.86 1,395 89.6 0.914 11.453 0.8 171.5 0.9840 21.9221 3.45 0.121 144.7 166.8 -63.9 0.178 
8.07 4.80 12.87 ONE 19.215 191.4 54.9 59.7 

45000.0 49250.0 0.393 198.7 -13.2 -1.39 1.394 84.8 0.915 11.450 10.9 171.5 0.9770 21.9241 1.93 0.121 144.8 165.5 -63.7 0.178 
8.28 4.80 13.08 ONE 19.215 191.4 5 4 . 9  59.7 

45010.0 49250.0 0.428 194.3 -9.4 -0.44 1.393 79.9 0.916 11.431 21.2 171.6 0.9550 21.9061 1.43 0.120 145.1 165.2 -63.5 0.178 
9.06 4.81 13.87 ONE 19.215 191.4 54.9 59.9 

45020.0 49250.0 0.482 191.8 -7.3 -0 .72 1.391 74.9 0.919 11.396 31.5 171.8 0.9190 21.8731 1.18 0.119 145.4 165.2 -63.1 0.179 
10.31 4.82 15.13 ONE 19.215 191.4 54.9 6 0 . 2  

45030.0 49250.0 0.549 191.3 -6.4 
11.94 4.83  16.77 

-0.61 1.389 69.9 0.923 
ONE 19.215 191.4 54.9 

11.347 
60.7 

41.9 172.1 0.8690 21.8241 1.01 0.118 145.9 165.3 -62.7 0.180 

45040.0 49250.0 0.625 192.3 -6.5 -0.54 1.387 64.9 0.928 11.286 52.3 172.5 0,8080 21.7651 0.89 0.116 146.6 165.6 -62.1 0.182 
13.85 4.85  18.10 ONE 19.215 191.4 54.9 61.3  

ARRIVAL DATE = 2449350.0 

44940.0 49150.0 0.610 221.7 -14.6 0.10 1.392 113.7 0.926 11.079 310.5 533.2 0.820 21.3391 0.10 0.108 143.6 165.9 -60.5 0.177 
13.45 4.79 18.24 TUO 20.575 190.9 53.8 63.9 

44950.0 49350.0 0.540 223.3 -14.3 0 . 8 8  1.393 109.0 0.921 11.146 320.3 532.8 0.876 21.4161 -0.13 0.110 143.2 165.3 -61.2 0.176 
11.71 4.78 16.49 ThO 20.575 19@.9 53.8 63.2 

44960.0 493SO.O 0.478 223.3 -12.98 1.24 1.394 104.3 0.918 11.202 330.1 532.5 0.921 21.4821 -0.54 0.112 143.0 164.6 -61.8 0.175 
10.21 4.71 14.98 i n 0  20.575 190.9 53.8 62.6 

44970.0 49350.C 0.428 222.0 -8.6 2.24 1.395 99.5 0.915 11.244 340.1 532.3 0.955 21.5331 - 
9.07 4.76 13.83 TUO 20.575 190.9 53.8 62.1 

1.58 0.114 145.8 163.5 -62.1 0.17+ 

44980.0 49350.0 0.471 230.1 25.1 13.22 1.395 94.7 0.913 11.272 350.1 532.1 0.976 21.5681 -12.60 0.115 142.7 155.1 -60.5 0.176 
10.20 4.78 14.98 TYO 20.575 190.9 53.8 62.2 

44990.0 49350.0 0.3R4 203.4 -22.9 - 3 . 3 4  1.394 89.9 0.913 11.285 0 . 3  172.1 0.9840 21.5871 3.91 0.115 142.7 167.8 -63.1 0.174 
8-10 4.16 12.86 ONE 20.575 190.9 53.8 61.7 

45000.0 49350.0 0.391 199.3 -14.0 -1.51 1.393 85.0 0.913 11.283 10.4 172.1 0.9170 21.5891 2.04 0.115 142.8 166.2 -62.9 0.174 ~ 

8-25  4.76 13.01 ONE 20.575 190.9 53.8 61.7 

81 



1982 
EARTH-URANUS 

OEPARl ARRIVE S P F t O  R A OECL I I V 1 PSI 1 ECCEN SMA T H E T I  THETZ PERIH 1PHEL I 2 V 2 P S I  2 R A OECL SPEED 
o v i  ovz ovr LEG coisr R A S  OECLS LAMOA 

45010.0 49350.0 0.425 195.0 -9.9 -1.00 1.392 80.1 0.915 11.265 20.7 172.2 0.9560 21.5741 1.49 0.115 143.0 165.8 -62.7 0.175 
9.C0 4.77 13.77 ONE 20.575 190.9 53.8 61.9 

45020.0 49350.0 0.479 192.4 -7.6 -0.76 1.391 75.2 0.918 11.233 31.0 172.4 0.9210 21.5451 1.21 0.114 143.4 165.7 -62.3 0.176 
10.22 4.78 15.00 ONE 20.575 190.9 53.8 62.2 

4503C.O 49750.0 0.545 191.8 -6.7 
11.82 4.79 16.61 

45040.0 49350.0 0 .620  192.8 -6 .7 
13.71 4.81 18.52 

44940.0 49450.0 0.614 222.1 -14 .7  
13.55 4.76 18.31 

44950.0 49450.0 0.544 223.8 -14.5 
11.79 4.75 16.54 

44960.0 49450.0 0.481 224.0 -13.2 
10.27 4.74 15.01 

44910.0 4ePO.O 0.430 222.5 -9 .3  
9.11 4.73 13.83 

44900.0 49450.0 0.433 225.7 13.6 
9.16 4.73  13.89 

44990.0 49450.0 0.387 203.4 -25.3 
0.15 4.73  12.87 

45000.0 49456.0 0.390 2bO.O -14.7 
8.22 4.73  12.94 

45010.0 49450.0 0,423 195.6 -10.4 
8.94 4.73 13.67 

45020.0 49450.0 0.475 193.0 -8.0 
10.13 4.74 14.88  

45030.0 49450.0 0.540 192.3 -7.C 
11.71 4.76 16.47 

45040.0 49450.0 0.615 193.2 -6.9 
13.58 4 - 7 7  18.35 

44940.0 49550.0 0.618 222.6 -14.9 
13.66 4.73 18.39 

44950.0 49550.0 0 .547 224.4 -14.7 
11.88 4.72  16.60 

44960.0 49550.C 0.484 224.6 -13.5 
10.35 4.71 15.05 

44970.0 49550.0 0.432 223.2 -9.9 
9.15 4-70 13.85 

44980.0 49550.0 0.417 224.0 7.1 
8.81 4.70 13.51 

44990.0 49550.0 0.391 203.1 -28 .4  
8 - 2 9  4.70 12.93 

45000.0 49550.0 0.389 2 O C . 6  -15.6 
8.19 4.69 12.88 

-@.63 1.389 70.2 0.922 
ONE 20.575 190.9 53.8 

11.188 
62.6 

41.3 172.7 0.8720 21.4031 1.03 0.112 143.9 165.8 -61.9 0.117 

-0.56 1.387 65.2 0.927 11.131 51.7 173.1 0.8120 21.4511 0.90 0.110 144.5 166.1 -61.3 0.178 
ONE 20.575 190.9 53.8 63.2 

ARRIVAL OATE - 2449450.0 

0.70 1.392 114.0 0 .925  10.947 309.9 533.8 0.816 21.0781 0 .09  0.102 141.4 166.4 -S9.7 0.174 
1kO 19.767 190.5 52.7 65.9 

0.88 1.393 109.3 0.921 11.010 319.7 533.4 0.873 21.146A -0.13 0.105 141.1 165.8 -60.4 0.173 
w o  19.767 190.5 52.7  65.2 

1.22 1.394 104.5 0.917 11.062 329.6 533.1 0.919 21.2051 -0.52 0.107 140.8 165.1 -60.9 0.172 
TWO 19.767 19f.5 52.7 64.6 

2.11 1.394 99.8 0.914 11.102 339.5 532.9 0.954 21.2501 -1.45 0.108 140.6 164.1 -61.3 0.171 
TU0 19.767 190.5 52.7 64.1 

8.81 1.394 95.0 0.912 
i u a  19.767 190.5 52.7 

11.129 349.6 532.7 0.976 
63.9 

21.2821 -8.20 0.109 140.5 158.7 -60.5 0.172 

-3.96 1.394 9C.1 0.912 11.142 359.7 532.7 0.984 21.2991 4.53 0.110 140.5 168.8 -62.3 0.17P 
ONE 19.767 190.5 52.7 63.7 

-1.64 1.393 85.3 0.912 11.140 9.9 172.7 0 .9780  21.3011 2.17 0.110 140.6 166.8 -62.1 0.171 
ONE 19.767 190.5 52.7 63.7 

-1.06 1.392 80.4 0.914 
ONE 19.767 190.5 52.7 

11.123 
63 .8  

20.1 172.8 0.9580 21.2891 1.54 0.109 140.9 166.4 -61.9 0.171 

-0.80 1.390 75.5 0.917 11.094 30.4 173.0 0.9230 21.264A 1.24 0.108 141.2 166.3 -61.5 0.172 
ONE 19.767 190.5 52.7 64.1 

-0.66 1.388 70.5 0.921 11.051 40.8 173.2 0.8760 21.2271 1.05 0.107 141.7 166.3 -61.1 0.174 
ONE 19.767 190.5 52.7 64.6 

-0.58 1.386 65.5 0.926 10.999 51.1 173.6 0.8160 21.1821 0.91 0.104 142.3 166.5 -60.5 0.175 
ONE 19.767 190.5 52.7 65.1 

ARRIVAL o a n  = 2449550.0 

0.70 1.391 114.3 0.925 
TWO 18.640 190.1 51.6 

10.833 309.3 534.3 0.812 
67 .9  

20.8541 0.09 0.097 139.1 166.3 -56.8 0.172 

0.87 1.393 109.5 0.920 10.892 319.1 534.0 0.870 20.9151 -0.12 0.100 138.8 166.3 -59.5 0.170 
TWO 18.640 190.1 51.6 6 7 . 2  

1.19 1.393 104.8 0.916 10.942 329.0 533.7 0.917 20.9671 -0.49 0.102 138.5 165.7 -60.1 0.169 
TU0 18.640 190.1 51.6 66.6 

1.99 1.394 1 0 D . O  0.913 10.980 339.0 533.4 0.952 21.0081 -1.34 0.103 138.3 164.7 -60.4 0.168 
Tho 18.640 190.1 51.6 66 .1  

6.68 1.394 95.2 0 .911  11.006 349.0 533.3 0.975 21.036A -6.07 0.104 138.3 160.8 -60.1 0.168 
TWO 18.640 190.1 51.6 65.9 

-4.81 1.393 9C.4 0 - 9 1 1  11.018 359.2 533.2 0.984 21.0524 5.37 0.105 138.3 170.0 -61.6 0.168 
ONE 18.640 190.1 51.6 65.7 

-1.80 1.393 85.5 0.911 11.017 9.4 173.2 0.9790 21.0541) 2.32 0.105 138.4 167.4 -61.3 0.168 
ONE 18.640 190.1 51 .6  65.6 

55010.0 49550.0 0.420 196.3 -10.9 -1.13 1.391 80.7 0.913 11.002 19.6 173.3 0.9590 21.0451 1 - 6 0  0.104 138.6 166.9 -61.1 0.169 
8.88  4 -70  13.58 ONE 18.640 190.1 51.6 65.8 

45020.0 49550.0 0.471 193.6 -8.4 -0.84 1.390 75.7 0.916 10.974 29.9 173.5 0.9260 21.0221 1.27 0.103 138.9 166.8 -60.8 0.169 
10.05 4.71 14.76 ONE 18.640 190.1 51.6 66.1 

. 45030.0 49550.0 0.536 192.8 -7.3 -0.69 1.388 70.8 0.920 10.935 40.2 173.8 0.8790 20.9914 1-07 0.101 139.4 166.8 -60.3 0.171 
11.60 4.72  16.32 ONE 18.640 190.1 51.6 66.5 

45040.0 49550.0 0.610 193.7 -7.2 
13.45 4.74 18.19 

-0.60 1.386 65.8 0.925 
ONE 18.640 190.1 51.6 

10.885 
67.1 

50.5 174.1 0.8200 20.9511 0.92 0.099 140.0 167.0 -59.8 0.172 

ARRIVAL OATE = 2449650.0 

44940.0 49650.0 0.622 223.1 -15.0 0 .71  1.391 114.6 0.925 10.736 308.7 534.8 0.809 20.6631 0.09 0.092 136.6 167.2 -58.0 0.169 
13.77 4.71 18.48 Tho 19.789 189.1 50.5 69.9 

44950.0 49650.0 0.551 224.9 -14.9 0.87 1.392 109.8 C.920 10.792 318.5 534.5 0.866 20.717A -0.12 0.095 136.3 166.7 -58.7 0.168 
11.98 4.69 16.67 TWO 19.789 189.7 50.5 69.1 

44960.0 49650.0 0.487 225.2 -13.7 1-11 1.393 105.1 0.916 10.839 328.4 534.2 0.914 20.1631 -0.47 0.097 136.1 166.1 -59.3 0.167 
10.42 4.68 15.10 TWO 19.789 189.7 50.5 68.5 

44970.0 49650.0 0.434 223.8 -10.5 1.90 1.394 100.3 0.913 10.875 338.4 534.0 0.950 20.800A -1.25 0.099 135.9 165.3 -59.6 0.1b6 
9.20 4.67 13-87 TU0 19.789 189.7 50.5 68.1 

82 



1982 
EARTH-UR4NUS 

DEPART A R R I V E  W E E 0  R A OECL I 1 V 1 PSI 1 ECCEN SWA THE11 THE12 PERIH APHEL I 2 V 2 PSI  2 I 1 OICL SPEED 
O V l  O V Z  O V T  LFC C O I S T  R A S  OECLS LAW04 

44980.0 49650.0 0.410 223.5 2.9 5 - 1 2  1.394 95.5 0 .911  10.900 348.5 533.9 0.914 20.8251 -4.82 0.100 135.9 162.3 -59.5 0.166 
8.66 4-61 13.33 t U 0  19.789 189.7 50.5 67.8 

b 

44990.0 49650.0 0.398 202.3 -32.7 -6.05 1.393 9C.7 0.910 10.912 358.6 533.8 0.984 20.8401 6.61 0.100 135.9 111.5 -60.8 0.166 
Ha39 4.61 13.06 ONE 19.789 189.7 50.5 67.7 

45000.0 49650.0 0.387 2Ol .g  -16.6 -1.97 1.392 85.8 0.910 10.911 8.8 113.8 0.9800 20.8421 2.48 0.100 136.0 161.0 -60.5 0.165 
8.16 4.61 12.83 ONE 19.789 189.1 50.5 67.6 

45010.0 49650.0 0 .411  191.0 -11.5 -1 .20 1.391 80.9 0.912 10.898 19.0 113.9 0.9610 20.834A 1.61 0.100 136.2 161.4 -60.3 0.166 
8.82 4.61 13.49 ONE 19.789 189.1 50.5 67.7 

45020.0 49650.0 0.467 194.2 - 8 - 8  -0.88 1.390 76.0 0.915 10.812 29.3 174.0 0.9280 20.8151 1.30 0.098 136.5 161.2 -60.0 0.161 
9.96 4.68 14.64 ONE 19.789 189.7 50.5 68.0 

45030.0 49650.0 0.531 193.3 -7.6 -0.72 1.388 71.1 0 .919  10.R35 39.5 174.3 0.0820 20.7881 1.09 0.091 136.9 161.2 -59.6 0.160 
11.49 4.70 16.18 ONE 19.789 189.7 50.5 68 .4  

b504F.O 42650.0 0.604 194.1 -7.5 -0.62 1.386 66.1 0.924 10.789 49.8 174.5 0.8240 20.1531 0.93 0.095 131.5 161.4 -599.0 0.170 
13.31 4.71 18.03 ONE 19.189 189.7 50.5 68.9 

ARRIVAL OATE = 2449850.0 
f 

44940.0 49850.0 0.632 224.1 -15.3 0.71 1.391 115.2 0.924 10.581 301.4 535.8 0.800 20.3621 0.09 0.084 131.2 1b8.0 -56.5 0.166 
14.01 4 .61  18.68 T U 0  19.320 189.0 48.4 73.7 

44950.0 4985C.O 0.559 226.1 - 1 5 . 3 '  0 . 8 6  1.392 110.4 0.919 10.632 317.3 535.5 0.860 20.4041 -0.11 0.086 131.0 167.5 -57.2 0.164 
12.18 4.65 16.84 T U 0  19.320 189.0 48.4 73.0 

42960.0 49856.0 0.494 226.6 -14.3 1.13 1.393 105.6 0.915 10.615 327.2 535.2 0.909 20.440A -0.44 0.089 130.8 167.0 -57.1 0.163 
10.59 4.66 15.23 in0 19.320 189.0 48.4 72.4 

44970.0 49850.0 0 .439  225.3 -11.5 1.74 1.393 100.9 0.912 10.708 331.2 535.0 0 .941  20.469A -1.09 0.090 130.8 166.2 -58.1 0.162 
9.32 4.63  13.94 TWO 19.320 189.0 48.4 71.9 

44980.0 49850.0 0.4P6 223.7 -2.2 4.01 1.393 96.1 0.909 10.731 341.3 534.9 0.912 20.490A -3.42 0.091 130.1 164.3 -58.1 0.161 
8.57 4.62 13.20 T U 0  19.320 189.0 4 8 . 4  71.6 

44990.0 49850.0 0.448 194.7 -48.9 -11.60 1.393 91.2 0.908 10.743 357.5 534.8 0.984 20.5021 12.15 0.092 130.8 116.8 -59.5 0.163 
9.51 4.64 14.15 ONE 19.320 189.0 48.4 11.6 

45000.0 49850.0 0.386 202.6 -18.8 -2.41 1.392 86.4 0.909 10.743 7.6 114.8 0.9810 20.5051 2.91 0.092 130.9 169.2 -59.0 0.161 
8.13 4.62 12.75 ONE 19.320 189.0 40.4 71.4 

45010.0 49850.0 0.412 198.5 -12.8 -1 .31  1.391 81.5 0.910 10.732 17.8 114.9 0.9640 20.5001 1.82 0.091 131.0 168.3 -58.8 0.162 
8.70 4.63 13.33 ONE 19.320 189.0 4814 71.5 

45020.0 49850.0 0.460 195.5 -9.7 -0.98 1.389 76.6 0.913 10.710 28.0 115.0 0.9330 20.4861 1.38 0.090 131.3 168.1 -50.5 0.162 
9.78 4.63 14.42 ONE 19.320 189.0 48.4 71.7 

45030.0 49850.0 0.522 194.5 -8 .3  -0.78 1.387 71.7 0 .911  10.677 38.3 175.2 0.8890 20.5651 1-13  0.089 131.6 168.0 -58.1 0.164 
11.26 4.65 15.91 ONE 19.320 189.0 48.4 72.1 

45040.0 49850.0 0.594 195.1 -R.O -0.66 1.385 66.8 0.922 10.636 48.5 175.4 0.8330 20.439A 0.96 0.087 132.1 168.1 -57.6 0.165 
13.04 4.6r 17.71 ONE 19.320 189.0 48.4 72.6 

44940.0 50050.0 0.642 225.2 -15.6 
14.27 4.64 1 8 - 9 1  

ARRlVIL DATE - 2450050.0 

0.72 1.390 115.8 0.924 
T U 0  20.324 188.3 46.2 

10.470 306.1 536.6 0.791 
77.4 

20.1481 0.08 0.016 125.1 168.6 -55 .1  0.163 

44950.0 50050.0 0.569 227.3 -15 .1  0.85 1.391 111.0 0.919 10.516 316.0 536.4 0.852 20.18OA -0.11 0.079 125.1 168.2 -55.1 0.161 
12.41 4.62 17.03 Tho 20.324 188.3 46.2 76.7 

44960.0 50050.0 0.5P2 2 2 7 . 9  -14.8 1 - 1 0  1.392 106.2 0.914 10.556 325.9 536.1 0.903 20.2081 -0.41 0.081 125.1 161.1 -56.3 0.160 
10.18 4.61 15.38 TWO 20.324 188.3 46.2 76 .1  

44970.0 50050.0 0.445 226.8 -12.4 1.62 1.393 101.5 0.911 10 .581  336.0 536.0 0.943 20 -2314  -0.98 0.083 125.1 161.1 -56.7 0.159 
9.45 5.60 14.05 in0  20.324 188.3 46.2 75.6 

44980.0 50050.0 0.407 224.7 -5.4 3.24 1.393 96.7 0 .909  10.609 346.0 535.8 0.910 20.2481) -2.65 0.084 125.1 165.6 -56.8 0.158 * 
8.59 4.59 13.18 TWO 20.324 188.3 46.2 15.3 

45000.0 50050.0 0.385 203.9 -21.1 -3.02 1.391 87.0 0.908 10.621 6.3 115.8 0.9820 20.2611 3.51 0.085 125.2 110.3 -51.1 0.158 
8.12 4.59 12.71 ONE 20.324 188.3 46.2 75.1 

45010.0 50050.0 0.407 2CO.O -14.2 -1.57 1.390 82.2 0.909 10.612 16.5 115.8 0.9610 20.2511 2.00 0.084 125,4 169.1 -57.4 0.158 
8.59 4.59 13.18 ONE 20.324 188.3 46.2 75.1 

45020.C 50G50.Q 0.452 196.9 -10 .1  -1 .08 1.389 11.3 0.911 10.593 26.7 115.9 0.9380 20.2471 1.41  0.083 125.6 168.8 -51.2 0.159 
9.61 4.60 14.21 ONE 20.324 188.3 46.2 75.4 

45030.0 50050.0 0.512 195.7 -9.1 
11.03 4.61 15.64 

-0.85 1.387 12.4 0.915 
ONE 20.324 188.3 46.2 

10.564 
75.7 

36.9 176.1 0.8960 20.2321 1.10 0.082 125.8 168.1 -56.8 0.160 

45040.0 50050.0 0.583 196.2 -8.6 -0.71 1.385 61.5 0.920 10.521 41.1 116.3 0.8410 20.213A 0.99 0.080 126.2 168.1 -56.4 0.162 
12.71 4-63  17.40 ONE 20.324 188.3 46.2 76.2 

ARRIVAL DATE = 2450250.0 

44950.0 50250.0 0.518 228.5 -16.0 0.85 1.391 111.1 0.919 10.435 314.6 531.2 0.C44 20.0261 -0.10 0.013 110.6 168.7 -54.5 0.159 
12.66 4.60 11.26 TU0 18.963 181.1 44.0 80.2 

44960.0 50250.0 0.510 229.4 -15.3 1 - 0 1  1.392 106.9 0.914 10.412 324.6 531.0 0.891 20.0471 -0.30 0.076 110.1 168.3 -55.0 0.150 
10.98 4.59 15.51 TU0 18.963 1Ol.T 44.0 79.6 



19R2 
EARTH-URANUS 

OEPART 4RHIVE SPEEO R A OECL 1 1 V 1 PSI 1 ECCEN SHA T H E T I  THETZ PERlH APHEL I 2 V 2 P S I  2 R A OECL SPEEO 
O V l  OV2. O V T  L E G  COIST R A S  OFCLS LAHOA 

44970.0 50250.q 0.452 2?11.5--13.2 1.52 1.392 107.1 0.c111 10.501 3 3 4 . h  5 j b . 8  C . 9 3 H  LP.0648 - @ . 8 R  0 .C77  118.9 167.7 -55.4 0.156 
Q . o t  4.57 l+ . l i l  T k O  114.963 1H7.7 44.0 7Y.2 

449RG.G 50250.C 0.410 226.1 - 1 . 7  7 - 1 5  l . l S 2  97.3 O.OPH 1C.522 344.7 536.7  0.167 20.0774. -2.17 0.079 119.0 1A6.6 -45.5 0.156 
11.65 4.57 13.22 Tho 18.963 187.7 44.0 7R.9 

44990.0 5725O.G C.522 236.5 32.4 17.29 1.392 91.5 C.OC7 10.533 3 5 4 . 1  536.7 0.982 20.085A -16.77 G.079 119.1 156.5 -53.4 0.159 
1 1 . 2 6  4.60  15.86 TUO 10.963 1 8 7 . 7  44.0 79.0 

45000.0 50250.0 0 . 3 8 7  204.7  -25.7 -3.95 1.391 87.6 0.907 10.536 5.C 176.6 0.9830 20.0881 4.43 0.079 119.2 171.6 -56.4 0.155 

&5010.0 51).250.0 0 . 4 r 3  ZGl.7 -15.8 -1.81 1.390 82.8 0.908 10.528 15.2 176.7 0.9700 20.0861 2.23 0.079 119.3 169.9 -56.2 0.156 

45020.0 50250.0 0.445 198.5 -11.8 -1.20 1.388 77.9 0.910 10.511 25.3 176.8 0.9430 20.0791 1.51 0.078 119.4 169.4 -55.9 0.156 

8.16 4.56 12.72 ONE 18.963 187.7 44.0 78.6 

8.49 4.56 1346 ONE 18.963 187.7 44.0 78.7 3 
9 - 6 4  4 - 3 7  14.01 ONE 18.963 187.7 44.0 78.9 

45030*0 5Q25010 O v W J  191.0 -9.9 -0.91 l r 3 1 1  13.1 0.914 10.485 35.1 17L.9 019030 20~06111 1.24 0.016 l l9 .L  169.3 -55.6 0 * 1 M  
loill 4.39 l5m19 ONE 111.963 187,T 44.0 7 0 r 2  

4504010 5oZS0,O 0 .3T2 191.3 -9 .2” -0.?6 1.381 68.9 0.919 
12.50 4.60 11.10, UNE 18.963 187.7 44.0 

10.552 
19.6 

45.7 171.1 0.6500 20.6541 1.02 0.014 llVr8 169.3 - S ¶ * Z  00159 

45050.0 50250.0 0 . 6 4 8  199.1 -9.4 -0.67 1.383 6 3 . 3  0.924 10.412 55.8 177.3 0.7860 20.037A 0.81 0.072 120.1 169.3 -54.7 0.162 
14.44  4.63 19.07 ONE 18.963 187.7 44.0 80.0 

ARRIVAL OAIE 9 2450450.0 

44950.0 50450.0 0.589 229.8 -16.4 0.84 1.391 112.4  0.919 10.381 313.2 538.0 0.836 19.9261 -0.10 0.069 111.7 169.2 -53.3 0.158 
12.92 4.59 17.51 TIlO 20.693 187.1 41.9 83.6 

44960.0 50450.0 0.520 230.8 -15.8 
11.20 4.57 15.78 

1.04 1.392 107.6 0.915 
rwo 20.693 187.1 41.9 

10.415 323.2 537.8 0.890 
83.0 

19 e941 1 -0.36 0.071 112.1 168.8 -53.8 0.156 

44970.0 5 0 4 5 0 . 0  0.459 230.1 -14.0 1.43 1.392 102.7 0.911 10.443 333.2 537.7 0.933 19.953A -0.81 0.073 112.4 168.3 -55.2 0.155 
9.78 4.56 14.33 TU0 20.693 187.1 41.9 82.6 

44980.0 5q450.0 .0.414 227.8 -9.4 2.41 1.392 97.9 0.908 10.463 343.3 537.6 0.964 19.9631 -1.84 0.074 112.6 167.4 -54.4 0.154 
8.74 4.55 13.29 TWO 20.693 1R7.1 41.9 82.3 

44990.0 50450.0 0.420 228.7 11.8 8.34 1.392 93.1 0.906 10.475 353.4 537.5 0.981 19.969A -7.82 0.075 112.7 162.9 -53.8 0.154 
8.87 4.55 13.42 THO 20.693 187.1 41.9 82.1 

45000.0 50450.0 0.394 204.7 -31.7 -5 .54  1.391 88 .3  0.906 10.478 3.6 177.5 0.9840 19.9721 6-01 0.075 112.8 173.3 -55.4 0.154 
8.31 4.55 12.85 ONE 20.693 187.1 41.9 82.0 

45010.0 50450.0 0.399 203.4 -17.7 
8 - 4 0  4.55 12.95 

-2.12 1.390 83.5 0.907 
ONE 20.693 187.1 41.9 

10.472 
82.0 

13.8 177.5 0.9730 19.971A 2.53 0.075 112.9 170.6 -55.1 0.15+ 

45020.0 50450.0 0 . 4 3 8  200.1 -12.9 -1.33 1.388 78.6 0.909 10.457 23.9 177.6 0.9480 19.9661 1.69 0.074 112.9 170.0 -54.8 0.155 
9.27 4.55 13.83 ONE 20.693 187.1 41.9 82.2 

45030.0 50450.0 0.494 198.4 -10.7 
10.58 4.57 15.15 

-1.00 1.387 73.8 0.913 
ONE 20.693 187.1 41.9 

10.434 
82.5 

34.1 177.7 0.9100 19.9591 1.30 0.072 113.0 i w . 8  -54.6 0.156 

45040.0 50450.0 0.561 198.5 -9.9 -0.82 1.385 68.9 0.917 10.404 44.2 177.8 0.8590 19.9491 1.06 0.070 113.0 169.7 -54.2 0.158 
12.23 4.58 16.81 ONE 20.693 187.1 41.9 82.8 

45050.0 50450.0 0.636 200.1 -10.0 -0.71 1.382 64.0 0.923 10.367 54.3 178.0 0.7970 19.9381 0.89 0.068 113.1 169.7 -53.8 0.160 
14.13 4.61 18.74 ONE 20.693 187.1 41.9 83.2 



19113 
EARTH-URANUS 

DEPART AHRIVE SPEED R A DECL I 1 V I PSI 1 ECCEN SMA THE11 WET2 PERlH APHEL 1 2 V 2 P S I  2 R A DECL SPEED 
OVI nvz uvr L E G  CUIST R A S  w c L s  L M J A  

APRIVAL OAT1 2446520.0 

453i0.c 4652n.o 0.635 228.5 -18.2 - G . D ~  1.647 92.1 1.672 -1.405 356.7 4 ~ 1 . 0  0.985 NA 0.82 0.~187 174.5 129.6 -79.9 0.884 
14.10 20.23 34.37 ONE 18.80~ 249.4 8 1 . 6  9.4 

4538O.0 4652C.C 0.640 222.6 -16.6 -0.98 1.647 R5.8 1.617 -1.452 6.7 120.9 0.9830 NA 0.80 0.841 174.5 129.5 -79.9 0.888 
14.22 23.32 34.54 ONE 18.808 249.4 81.6 9.3 

ARRIVAL D A T E  = 2446620.0 

45350.0 46620.0 0.646 233.9 -19.7 4 - 1 6  1.601 1’72.7 1 . 5 C 7  -1.HR4 339.8 4R5.7 C . 9 4 1  NA 0.90 0.191 174.2 130.5 -19.8 0.796 
1 4 . 3 ~  11.89 32.27 iw 1r1.231 247.2 n 1 . i  10.7 

4536P.G 46620.0 0.6C7 230.3 -18.H -0.13 1.6C3 96.5 1.523 - 1 . H b l  349.2  484.9 0.974 NA 0.86 0.801 174.1 129.8 -19.9 0.800 
13.38 17.99 31.36 ONE lfl .231 242.2 f l 1 . 1  I C s 6  

4531C.O 4hhZG.O P . 5 9 <  224.9 -17 .3  -0.11 1 . 6 0 4  9r .6  1.535 -1.842 359.0 484.5 0.9R6 NA 0.83 0.805 174.1 129.3 -80.0 0.803 
17.95 lR.07 31.112 0 Q E  14.231 242.2 81.1 10.5 

45380.0 46620.0 D.hC1 218.1 -15.5 -0 .1C l . b F 4  84.9 1.536 -1.828 9.1 124.5 0.9800 NA 0.81 0.807 174.1 129.2 -80.C 0.806 
13.23 18.14 31.37 ONF 18.231 242.2 R l . 1  10.5 

4539c.o 46620.0 0.642 2 1 3 . 1  -13.6 -c.o9 1.603 78.1 1.526 -1.817 19.6 115.0 0.9550 NA 0.79 0.809 174.2 129.5 -79.9 0.808 
14.24 18.20 32.49 ONE 1R.231 242.2 81.1 10.5 

ARRIVAL OAIE = 2446720.0 

4535r.o 4hi7c.c  o . h r i  231.3 - 1 9 . 2  - C . I Q  1.508 i * ) ~ . 7  1 . 4 ~ 6  -2.352 341.7 488.8 0.955 N A  0.93 0.728 173.8 13r.7 -79.9 0.728 
1 3 . 7 4  1 6 . 1 3  zq.3(, ONE 19.614 235.9 ec.9 11.8 

4536C.C 46725.9 0.567 227.2 - 1 R . l  -0.15 1.569 95.2 1.421 -2.325 351.2 488.1 0.918 NA 0.88 0.731 173.7 129.5 -7’9.9 0.731 
12-36 16.20 28.57 IlNE 19.694 235.9 8 0 . 5  11.7 

4531C.G 4h72i.0 0.555 271.4 -16.4 -r.13 1.569 R9.4 1.428 -2.303 1.1 127.8 0.9860 NA 0.84 0.734 173.1 129.2 -8G.C 0.734 
12.01~ 16.27 211.35 ONE 19.694 235.9 80.5 11.6 

453RC.C 4672n.O 0.572 215.2 -14.4 -C.12 1.569 83.4 1.477 -2.788 11.3 127.9 C.9160 NA 0.82 0.736 113.1 129.2 -80.0 0.736 
- ,  

’ 3 1  
12.5C 16.32 ZH.32 ONE 19.694 235.9 R0.5 11.6 

4539r.r  4672n.11 n. i , i s  7(,9.13 - 1 7 . 4  -0 .11 1 . 5 ~ 1  77.1 1 . 4 1 6  -2.177 2 1 . 9  128.4 r . 9 a o  N A  n.80 0.737 173.9 129.5 -19.9 0.738 
13.C.b 16.37 3’3.C4 ONE 19.694 235.9 drt.5 11 .7  

ARRlVAL DATE = 2446821.C 

45340.0 4ht17C.C 0.613 231.3 - 1 0 . 5  -P.  92 1.540 154.7 1.312 -2.972 334.2 4’32.6 0.928 NA l.P7 0.664 173.4 131.0 -79.8 0.666 
1 3 . 5 4  1 4 . 5 6  2H.10 IlNE 19.936 2X.4 79.H 13.2 

4535n.C 46820.0 0.565 228.8 -18.7 -C.23 1.541 1’9.4 1.328 -2.933 343.5 4 9 1 . 7  0.960 NA 0.96 0.668 173.3 13G.1 -79.9 0.669 
17.32 14.64 2b.96 ONF 19.936 230.4 79.8 1 3 . 0  

45360.D 46820.0 0.534 224.2 -17.4 -0.18 1.542 q4.0 1.33H -2.817 353.1 491.1 0.980 NA 0.90 0.670 113.2 129.4 -80.0 0.672 
11.57 14.70 26.27 ONF 19.9% 23G.4 71.0 12.8 

45370.0 46820.0 0.528 218.1 -15.5 -C.15 1.542 8R.3 1 . 3 4 3  -2.872 3.G 130.9 0.9050 NA 0.86 0.673 173.2 129.1 -80.0 0.674 
11.41 14.75 26.16 ONE 19.936 230.4 79.R 12.8 

45380.0  46820.0 6,550 211.9 -13.3 -0.14 1 - 5 4 ;  R2.4 1 . 3 4 1  -2.856 13.3 131.1 0.9720 NA 0.R3 0.674 173.3 129.2 -80.0 0.675 
11.qb 14.79 20.75 ONE 19.936 2 3 C . 4  79.8 12.8 

4539C.C 4682G.O 0.CCO 2r6.9 - 1 1 . 4  -C.13 1.540 lh.2 1.331 -2.845 24.0 131.7 0.9410 NA . 0.80 0.675 173.4 129.6 -19.9 0.671 
13.21 1 4 . 8 3  2 8 . ~ 4  ONE 19.936 2 x . 4  79.0 12.9 

ARRIVAL OATt = 2446920.0 

4533n.C 46920.5 0.638 229.9 -2P.1 -0.76 1.516 108.5 1.237 -3.761 326.6 496.4 0.894 NA 1.51 0.608 113.0 132.3 -19.6 0.612 
14.17 13.23 27.4C ONE 18.448 275.6 79.0 14.6 

45340.0 46920.0 0.5R1 229.4 -19.2 4 - 3 9  1.518 103.5 1 - 2 5 )  -3.7G3 335.7 495.3 0.935 NA 1.12 0.612 172.9 131.0 -19.8 0.615 
12.71 13.36 26.02 ONE l8.44R 225.6 79.0 14.3 

45350.0 46920.0 0.535 226.5 -1fl.2 -C.27 1.515 90.3 1 . 2 6 4  -3.651 345.1 494.5 0.965 NA 0.99 0.615 112.8 130.1 -19.9 0.618 
11.59 13.37 24.96 ONE 18.44R 225.6 79.0 1 4 . 1  

45360.0 46920.0 0.5P9 221.5 -16.7 -G.21 1.519 92.9 1.272 -3.611 354.8 494.0 C.982 NA C.92 0.617 172.8 129.5 -80.0 0.620 
10.94 13.42 24.36 ONE 18.448 225.6 79.G 14.0 

4537r.o 46920.0 0.507 215.2 -14.6 -0.11 1.519 87.3 1.275 -3.583 4.8 133.9 0.9840 NA 0.87 0.619 t12.8 129.3 -80.0 0.622 
l(t.90 13 .46  24.36 ONE 18.448 225.6 79.0 14.0 

45380.0 4692G.O C . 5 3 4  2C9.1 -12.4 -C.15 1.518 R1.5 1.272 -3.565 15.2 134.1 P.9680 NA 0.84 0.620 172.8 129.4 -80.0 0.623 
11.55 13.49  25.04 ONE 18.448 225.6 79.C 14.0 

45390.0 4692G.D 0.587 2’74.3 -11.5 4 . 1 4  1.517 75.5 1.263 -3.555 2h.G 134.8 0.9340 N d  O.R1 0.621 113.0 129.9 -19.9 0.624 
17.fltl 13.52 26.40 ONE 1H.448 225.6 79.0 1 4 . 1  

AYRIVAL DATE = 2447020.0 

45330.0 47020.0 0.tfl9 22R.4 -70.3 -0.96 1.499 101.5 1.191 -4.717 321.9 49419 0.902 NA 1.70 0.562 172.3 132.5 -79.1 0.568 
13.44 12.16 25.60 ONF 18,639 221.5 7R.2 15.9 

45340.0 47020.0 0.553 227.6 -19.0 - P . 4 b  1.500 102.5 1.203 -4.633 331.1 491.9 0.941 NA 1.19 0.566 112.4 131.2 -19.8 0.511 
12.04 12.23 24-26 ONE 18.639 221.5 78.2 15.5 

a5 



19R3 
EARTh-UR4NUS 

DEPART ARRIVE S P C t O  H A O E C L  1 1 V 1 P S I  I f C L F N  SMA T H E T l  THE12 P E R l H  APHEC 
D V 1  O V 2  O V T  LEG C O I S T  RAS OtCLS LAMOA 

45350.0 47020.0 3.511 224.3 -17.R 4 - 3 1  1.501 97.4 1.212 -4.566 346.6 497.1 0.969 NA 
11.00 12.28 23.28 ONE 18.639 221.5 78.2 15.3 

45360.0 47?2(i.0 0.4~11 218.9 -16.0 -c.?4 1.501 92.0 1.211) -4.517 356.3 416.7 0.983 NA 
10.45  12.32 27.77 ONC 1H.639 221.5 78.2 15.2  

45370.0 47n20.0 0.4'91 212.5 -13 .8  -P.20 1.501 86.5 1.219 -4.484 6.4 136.7 0.9820 NA 
i0.51 12.35 22.87 ONE 18.639 221.5 78.2 15.2 

45390.0 47C20.0 0.577 202.1 -9.7 -0.16 1.49R 74.8 1.208 -4.458 27.7 131.7 0.9280 NA 
12.63 12.40 25.p3 ONE 18.639 221.5 78.2 15.4 

APRIVAL OAT€ - 2447120.0 

45330.0 4712C.C 0,585 226.9 -20.6 -1.21 1.484 106.6 1.153 -5.952 329.1 501.2 0.909 NA 
12.82 1 1 . 2 4  24.07 ONE 20.107 211.9 17.3 17.0 

4 5 3 4 0 . ~  47120.0 0.531 225.9 - 1 8 . R  
1 1 - 4 8  11.W 2?.7R 

4 - 5 3  l . * H 5  101.6 1.162 
O N t  20.107 217.9 77.3 

-5.flL0 338.4 5JC.3 0.946 
16.a 

NA 

45350.r 41120.1 0 . 4 9 1  222.3 -17.4 -q.35 I .41)b 96.5 1.169 -5.754 347.9 499.6 0.972 NA 
10.51 1 1 . 3 4  21.86 UhE 2C.IG7 217.9 77.3 16.6 

4536n.c 4712c.a c.471 216.6 - 1 5 . 4  -r.27 1.486 91.2 1.173 -5.692 357.7 499.3 c.984 NA 
10.C5 11.38 21.43 ONE 20.101 217.9 77.3 16.5 

4 5 3 7 0 2  4712ti.O c . 4 7 ~  21r.2 - 1 3 . 3  
10.2( 11-40 21.61 

-0.22 1 . 4 8 5  85.8 1.174 
ONE 20.107 717.9 77.3 

-5.653 
16.4 

7.9 1 3 9 . 3  C.9810 NA 

4 5 3 8 0 . ~  47120.0 0.511 234.3 -10.7 -r .19 1.484 80.1 1.171 -5.633 18.3 139.6 r.9610 NA 
1 1 . C I  11.42 22.43 ONt 20.107 717.9 77.3 16.5 

45390.P 47120.0 G.57C 2GC.2 -9.G 
12.44 1 1 . 4 4  23-88 

-0.18 1 . 4 8 3  74.3 1 . 1 6 4  
C2NF 2C.107 217.9 77.3 

-5.631 
111.7 

29.2 140.4 0.9220 NA 

AHRIVAL O A T k  = 2447220.0 

65320.0 47720.0 r .628 278.2  - 1 1 . 1  3 . w  1 . 4 7 ~  i1c.6 1 . 1 1 1  - 7 . ~ 0 6  321.0 5~4.5 r.869 NA 

45330.0 47220.0 r .565 225.5 -21.2 -1.55 1.471 iu5.u 1.125 -7.611 330.1 503.4 0.914 NA 

45340.0 47229.0 0.512 224.3 -18.7 -0.62 1.677 I O G . ~  1.127 -7.458 331.5 502.5 0.950 NA 

13.92 1C.39 24.31 T h l l  1 9 . 5 9 4  214.1) 76.4 14.6 

12.32 ic .45 72.76 o N t  19.594 214.8 76.4 1 u . 3  

11.C2 I C . 4 9  21.51 IINC 19.594 214.8 76.4 18.0 

45350.0 47220.11 0.474 220.4 -17.0 
10.12 lC.53 2p.65 

-r.w 1.473 9 5 . 8  1 . 1 3 3  
IJNE 19.594 214.8 76.4 

-7.342 349.1 5C2.0'0.974 
17.8 

NA 

45360.0 47220.0 C.45H 214.6 - 1 4 . 8  - 0 . 3 C  1.473 90.6 1.136 -7.261 359.0 501.7 O.FIR$ NA 
9.74 10.56 20.29 ONE 19.594 214.8 76.4 17.7 

45370.0 47220.0 0.467 2CR.I -12.4 -0.25 1.472 85.1  1.136 -7.212 9.1 141.7 C.9790 NA 
9.96 i r . 5 8  20.54 ONE 19.594 214.8 76.4 17.7 

45380.0 47220.0 0.5C4 202.4 -10.1 -0.21 1.471 74.6 1.133 -7.19'4 19.7 142.1 0.9570 NA 
10.83 15.60 21.42 ONE 19.594 714.8 76.4 17.8 

45390.0 47220.0 0 . 5 6 4  198.6 -8.4 -0.20 1.470 73.8 1.127 -7.7CO 30.5 142.9 0.9170 NA 
12.79 IG.61 22.91 ONE 19.594 214.8 76.4 1 R . O  

45400.0 47220.0 0.642 196.8 -7.6 -C.19 1.468 67.9 1.119 -7.227 41.7 144.0 0.8590 NA 
14.28 1'2.62 24.99 ONE 19.594 214.8 76.4 18.3 

ARRIVAL DATE = 2447323.C 

4 5 3 2 P . C  47320.0 C.6r9 227.1 -11.9 2-44 1.460 109.9 1.086 -10.222 321.9 506.5 0.875 NA 
13.43 9.71 23.13 T k O  18.2R2 212.2 75.4 19.9 

4533fi.C 47320.0 0 . 5 4 H  224.0 -72.2 -2.03 1.461 105.1 1.093 -9.936 331.0 505.5 0.919 NA 
11.5r 9.75 21.65 LINE 18.282 212.2 75.4 19.6 

45340.0 47320.0 0.496 222.9 -18.6 -C.72 1.462 1PT.2 1.098 -9.713 340.4 504.7 0.954 NA 
19.63 9.79 20.42 ONE 18.282 212.2 75.4 19.3 

45350.0 4732t.0 0.4t.r 218.7 -16.7 -0.45 1.462 95.2 1 . 1 ~ 2  -9.549 350.1 504.2  0.976 NA 
9.80 '3.82 19.62 ONE 18.282 212.2 75.4 19.1 

45360.0 4732C.r 0.446 212.7 -14.4 -C.33 1.462 90.0 1.104 -9.438 0.0 143.9  0 .984D NA 
9.48 9.85 19.32 ONE 18.282 212.2 75.c 19.0 

45370.0 47320.0 0.459 206.2 -11.8 -0.27 1.461 84.6 1.104 -9.377 10.3 144.0 C.978D NA 
9.77 9-86 1V.63 ONE 18.282 212.2 75.4 19.0 

45380.0 4 ~ 0 . 3  0.498 206.8 -9.5 -0.24 1.460 79.1 1.102 -9.361 20.8 144.4 0.9540 NA 
10.68 9.88 20.56 ONE 18.282 212.2 75.4 19.1 

4539C.C 47320.0 0.559 197.2 -7.9 
12.18 9.89 22.07 

-0.21 1.459 73.4 1.097 
ONE 18.282 212.2 75.4 

- 9 . 3 8 3  
19.3 

31.6 145.2 0.9130 NA 

I 2 V 2 P S I  2 P. A OtCL SPEED 

1.03 0.568 172.3 13C.3 -79.9 0.573 

0.94 0.570 172.3 129.7 -80.0 0.575 

0.89 6.572 172.3 129.5 -80.0 0.576 

0.85  0.573 172.4 129.7 -79.9 0.577 

0.81 0.573 172.5 130.3 -79.8 0.518 

1.95 0.522 172.0 133.0 -79.6 0.529 

1.26 0.525 171.9 13t .5  -79.8 0.531 

1.06 0.527 171.8 13C.6 -79.9 0.533 ' 

0.96 0.529 171.7 130.1 -79.9 0.534 

0.90 0.530 171.8 130.0 -79-9 0.536 

0.86 0.531 171.9 13P.2 -79.9 0.537 

0 - R Z  0.531 172.0 130.9 -79.8 0.537 

0.74 LI.5JCI 172.3 1 3 I . Y  -79.6 0.536 

-2.24 0.482 171.6 132.6 -78.9 0.492 

7.29 0.485 171.4 113.7 -79.6 9.4% 

1.35 0.48H 171.3 132.1 -79.7 1.496 

1-11 C.490 171.2 131.1 -79.8 0.497 

0.99  0.492 171.2 130.6 -79.9 0,499 

0.92 0.492 171.2 130.5 -79.Y 0.500 

0.87 0.493 171.3 130.9 -79.8 0.500 

0.83 0.493 171.5 131.6 -79.7 0.501 

0.79 0.492 171.8 132.7 -79.5 0.502 

-1.68 0.449 171.0 133.4 -78.9 0.460 

2.77 0.452 170.8 134.6 -79.6 G.462 

1.44 0.455 170.7 132.8 -79.6 0.464 

1.15 0.457 170.6 131.8 -79.7 0.466 

1.02 0 . 4 5 8  170.6 131.3 -79.8 0.467 

0.94 0.459 170.7 131.3 -19.8 0.468 

0.88 0.459 170.8 131.7 -79.7 0.468 

0.83 0.459 171.0 132.4 -79.5 0.469 



19M3 
EAHl H-URANUS 

DEPART APRbVE SPFEO R A UECL I I V 1 PSI 1 ECCEN SMA 1 H t l l  lHE12  PERlH APHLL I 2 V 2 P S I  2 R A OECL SPEED 
O V I  OVZ U V T  L t G  C 0 l S l  RAS OECLS LAMOA 

45400.0 47320.9 0.638 195.7 -7.1 
1 4 . l h  9.90 24.06 

-0.20 1.457 67.6 1.090 
CNE 10.2R2 212.2 75.4 

-9.438 42.8 146.3  0.0540 
19.6 

NA 0.79 0.4511 171.3 133.6 -79.3 0.469 

ALHIVAL OATt = 2447420.0 

45310.0 47420.9 0.593 226.2 -12.3 2 - 1 3  1.451 lq9.3 1.064 -13.R46 322.6 5O0.4 C.000 NA -1.34 0.419 170.4 134.2 -70.0 0.432 
i 3 . r ~  9.11 22.12 T W O  19.192 209.0 74.4 21.3 

45330.0 47420.0 0.535 222.5 -23.9 -2.76 1.452 104.6 1.069 -13.392 331.R 507.4 0.923 NA 3.49 0.422 170.2 135.9 -79.6 0.434 
11-57 9.15 20.72 ONE 19.192 209.0 74.4 21.1 

4534c.c 47420.0 0.482 221.6 -18.7 -0.84 1.453 99.7 1.073 -13.045 341.3 506.7 0.956 NA 1.56 0.425 170.1 133.6 -79.5 0.436 
10.32 9-18 19.49 ONE 19.192 20V.8 74.4 20.7 

45350.C 47420.0 0.445 217.2 -16.4 -0.5r 1.453 94.7 1.076 -12.796. 351.0 5 ~ 6 . 2  0.977 NA 1.20 0.426 170.0 132.7 -79.6 0.437 
9.53 9.20 1 ~ 7 3  ONE 19.192 709.8 74.4 2n.5 

45360.0 4742G.0 C . 4 3 7  211.1 -13.9 -0.37 1.453 89.5 1.070 -12.634 1.0 146.0 0.9840 NA 1.05 0.428 170.0 132.2 -79.6 0.438 
9.27 9.22 10.49 ONE 19.192 205.6 74.4 20.4 

45370.0 47420.3 0.452 204.7 -11.3 4 . 3 C  1.452 84.2 1.07R -12.553 11.2 146.1 C.9760 NA 0.95 0.420 170.1 132.2 -79.6 0.439 
9 -61  9.24 1 R . R 5  ONE 19.192 20Y.8 74.4 20.4 

45300.C 47420.5 C.493 199.4  - 9 . C  4 - 2 6  1.451 78.7 1.076 -12.544 21.0 146.6 C.9510 NA 0.89 0.420 170.2 132.6 -79.5 0.439 
10.56 9.25 iy.81 ONE 19.192 209.8 7 4 . 4  20.5 

12.0e 9 . 7 6  21.34 ONE 19.192 2c9.4 74.4 20.7 
45390.3 47420.9 0.555 196.1 -7.5 -0.23 1.449 73.1 1.072 - 1 2 . ~ 0  32.6 147.3 0.9090 NA 0.~4 0.428 170.4 133.4 -79.4 0.440 

4540C.C 47420.0 C.634 1 9 4 . R  - 6 . 8  -0.22 1.447 67.4 1.067 -12.710 4 3 . 8  1 4 8 . 4  0.0500 NA 0.00 0.427 170.7 134.6 -79.2 0.440 
14.Ph 9.27 23.33 ONE 19.192 209.0 74.4 21.0 

ARRIVAt C A T E  - 2447520.0 

45320.P 4752G.C C.579 225.5 -12.6 1 - 8 7  1.443 lG0.8 1.n45 -19.833 323.2 51C.2 C . 8 R 4  NA -1.12 fl.392 169.8 135.2 -78.6 0.4C7 
12.68 R.58 21.26 Tho 26.293 297.7 73.4 22.7 

C.526 220.7 -27 .0  
11.35 8.62 19.97 

-4.0~ 1.444 1 w . i  1 . 0 4 9  -19.021 332.5 509.3 c.927 
ONE 20.293 207.7 73.4 22.4 

45340.0 47526.0 C.471 220.4 -18.8 -C.97 1.445 99.2 1.057 -18.418 3 4 2 . 1  500.6 C.959 
1 J . n 5  0.64 18.69 ONE 20.293 207.7 73.4 22.1 

4535o.c rr52ct.c 0 . 4 3 9  215.9 -16.2 - 0 . 5 7  1.445 94.2 1.054 -17.916 351.8 5ce.z 0.970 

4 , 3 6 0 . ~  4 7 5 2 0 . ~  n . 4 3 c  209.7 -13.6 -c.~I 1.445 89.1 1.055 -17.734 1.8 140.0 0.9040 
y.09 8.68 17.77 ONE 20.293 207.7 73.4 2 1 . ~  

9.31 R.66 17.97 OWE 20.293 207.7 73.4 21.9 

0.446 2C3.3 -10.9 
9.40 R.69 18-17 

-0.33 1.444 83.0 l.C55 -17.617 
ONE 20.293 207.7 73.4 21.8 

12.1 140.1 0.9750 

45380.0 47520.C 0.4R9 19R.2 -R*6 -0.LR 1.443 70.4 1.054 -17.630 22.6 140.6 0.9490 
10.46 8.70 19.17 ONE 20.293 207.7 73.4 2 1 . 9  

11.99 8.71 20.73 ONE 20.293 207.7 73.4 22.2 
45390.0 47520.C 0.552 195.1 -7.1 -0.25 1.441 72.8 1.051 -17.760 33.5 149.3 C.906D 

45400.0 47520 .C  0.630 194.0 -6.5 -0.24 1.439 67.2 1.047 -17.992 44.6 150.4  0.0460 
14.97 8.72 22.70 ONE 20.293 207.7 73.4 22.5 

45310.C 47620.0 0.632 222.7 -14 .7  
14.01 0.08 22.09 

ARRIVAL OATt = 244762Q.0 

45320.0 47620.0 0.568 224.9 -12.7 1.71 1 . 4 3 7  108.4 1.028 -31 .473 323.0 511.9 n.008 
12.39 H.12 20.51 ThO 19.157 205.9 72.4 2 4 . 1  

4533C.O 4762C.J 0.526 217.0 -33.6 -6.60 1.430 103.6 1.G31 -29.703 333.1 511.0 0.930 
11.37 0.15 19.52 ONE 19.157 205.9 72.4 24.9 

0.4h2 219.3 -19.1 
9.83 0.17 1fl.00 

45350.0 47620.0 0.431 214.8 -16.1 
9 -12  8.19 17.31 

45360.0 47620.3 C.473 2CR.5 -13.3 
d.95 8.20 17-15 

45370.0 47620.0 0.442 2C2.1 -10.5 
9.37 8.21 17.59 

4 5 3 0 0 . ~  47620.0 0.485 197.2 -0.3 
10.30 R.22 18.60 

45390.0 47620.0 0.549 194.3 -6.9 
11.91 8.23 20.15 

-1.13 1 .43R 9H.8 1.n34 -20.432 342.7 510.4 0.961 
ONE 19.157 205.9 72.4 23.5 

-0.63 1.439 93.8 1.036 -27.573 352.5 510.0 0.979 
ONE 19.157 205.9 72.4 2 3 . 3  

-0.45 1.430 00.7 1.036 -27.067 2.5 149.9 0 .9840 
ONE 19.157 705.9 72.4 23.2 

-0.36 1.437 03.5 1.036 -26.870 12.0 150.3 0.9730 
ONE 19.157 205.9 72.4 23.2 

-0.30 1.436 70.1 1.035 -26.952 23.4 150.4 0.9460 
ONE 19.157 205.9 72.4 23.4 

-0.27 1.434 72.6 1.033 -27.289 34.2 151.2 0.9030 
ONE 19.157 205.9 72.4 23.6 

4540C.C 47620.1 0.627 193.4 -6.3 -0.25 1.432 67.0 1.030 -27.857 45.3 152.2 0.8430 
13.89 0.14 22.13 ONE 19.157 205.9 72.4 24.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA ' 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N 4  

NA 

NA 

4 . 7 3  0.395 169.6 137.9 -79.6 0.409 

1.69 0.397 169.5 134.7 -79.4 0.410 

1.26 0.399 16Y.4 133.7 -79.5 0.411 

1-08  0.400 169.4 133.2 -79.5 0.412 

0.97 0.400 169.5 133.2 -79.5 0.413 

0.90 0.400 169.6 133.7 -79.4 0.413 

0.85 0.400 169.8 134.5  -79.2 0.414 

0.00 0.399 170.2 135.7 -79.0 0.414 

0.0 0.365 169.4 130.4 -70.2 0.382 

-0.96 0.360 169.1 136.3 -70 .4  0.384 

7.33 0.370 160.9 141.2 -79.7 0.306 

1 . 0 4  0.372 1 6 8 . ~  135.9 -79.2 0.387 

1.32 0.374 168.7 134.0 -79.3 0.380 

1.11 0.375 168.7 134.4 -79.3 0.388 

1.00 0.375 160.8 134.4 -79.3 0.389 

0.92 0.375 169.0 134.8 -79.2 0.309 

0.06 0.371 169.2 135.7 -79.0 0.390 

0.01 0.373 169.6 137.0 -78.7 0.390 
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EAHTP-URANUS 

OEPAKl 4RRIVC 

45310.0 4772q.l 

45320.0 47720.3 

45330.c 4772a.c 

45340 .c 4 7723 .r 

4535C.C 4772G.d 

45360.0 4772C.0 

45370.0 4 7 7 n  .c 

4 5 3 8 0 . 0  4772L ,O 

4 5 3 9 ~  .r 4 7 725 .r, 

4540C.0 47720.; 

4531n .r  47820.0 

4 5 3 2 ~ . c  47a2c .c 

4534c.c 47870.9 

45351.C 47HZO.C 

45360.1- 47820.0 

45370.C 4782(,.q 

45380.C 4782C -0 

45390.0 47820.0 

45400 .r 4 7 8 2 ~  .o 

SPECU Y 4 dECL 
avi  0v2 a v i  

0.558 224.5 -12.d 
12.15 7.71 19.86 

0.591 2 ~ 9 . 8  -53.8 
12.98 7.77 20.75 

C.4=4 2 1 8 ~ 4  -19.4 
9 . t 4  7.75 17.39 

9.424 213.P -16.1 
0.96 7.77 16.73 

0.41~ 207.4 -13.1 
8.83 7 . m  16.61 

0.43H 221.2 - 1 0 . 3  
9 . 7 8  7.79 17-17 

r . 4 ~ 2  196.4 - R . Y  
I C , . ~  7 . m  1ti.11 

C . 5 4 6  193.7 - 0 . h  
l l . H 4  7.81 19.65 

r).6?4 197.%3 -6.1 
13 .H1  7.82 1 1 . 6 3  

I I V I P51 1 ECCEN SUA T H r l l  THE12 P b U I H  
LFG CI ) ICT R A S  n b c i s  LAUUA 

ARWIVAL CATt = 2447720.C 

0.77 1.430 117.6 1.012 -72.952 315.r 514.5 0.840 
I k U  1 8 . 3 7 4  204.3 71.4 26.1 

1.59 1 . 4 3 1  108.r) 1.014 -63.602 3 2 4 . 2  513.5 r.891 
I h 0  18.374 204.3 71.4 25.6 

-15.33 1.432 113.3 1.016 -57.444 333.6 512.7 P.932 
ONt 18.374 204.3 71.4 25.8 

-1 .33 1 . 4 3 3  
1lNF 18.374 

98.5 
204.3 

1.018 
71.4 

-53.375 
24 .9  

343. 2 512.1 C.962 

’2.614 222.2 -14.5 
13.55 7.32 20.H7 

n . 5 5 ~  224.t’ -12 .9  
11.94 7.35 19.2Y 

0.447 217.5 -2q.O 
‘4.49 7.70 1 6 . R R  

“ . 4 1 H  212.0 -16.1 
8.H3 7.40 16.23 

0 . 4 1 3  206.6 - 1 3 . 0  
8.77 7 . 4 1  16-23 

0.434 20C.4 -19.9 
9.1s 7.42 16.61 

0.479 195.1 -7.H 
10.23 7.43 17.hb 

- ~ . 7 r  1 . 4 3 3  93.5 i . ( i i q  -50.~1 353.0 511.7 0.980 
ONE 18.374 204.3 71.4 24.8 

-0.49 1.432 864.4 1-02‘) -49.381 3.1 151.6 0.9840 
flu€ 18.374 704.3 71.4 24.7 

4 . 3 9  1.432 R3.2 1.C20 -43.923 1 3 . 4  151.8 0.9720 
ONE 18.374 204.3 71.4 24.7 

- 0 . 3 3  1.430 77.9 i . r i q  -49.322 74.6 152.2 c.9450 

-r.29 1.42~ 72.5 1 . ~ 1 ~  -59.529 3 4 . ~  157.9 r.9010 

UNt 18.374 204.3 71.4 24.7 

ONF IH.374 2m4.3 71.4 25.1 

-0.27 1.4Lb 66.9 l . n l 6  -52.520 45.8 153.9 r . 8 4 1 0  
ONE 18.374 2 1 4 . 3  71.4 25.5 

0.543 193.2 -6.5 
1 L 7 R  7.43 1 9 - 2 1  

6.621 192.5 -6.n 
13.73 7.44 21-18 

4llHlVAL D A l t .  = 2447820.(r 

112.3 
202.8 

1.OP0 
7c.3 

*******  
? l . b  

315.3 515.9 0.843 

APHEL 

N4 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1 . 5 ~  1 . 4 2 6  177.7 1 . 0 ~ 2  * * * * * * e  324.6 515.0 0.893 
1-0 19.765 2 3 2 . 8  7C.3 27.1 

-1.56 1.42P 98.2 1.004 **l***l 343.7 513.7 0.963 
ONE 19.765 202.8 7c.3 26.5 

- r . 7 ~  1 . 4 2 ~  93.2 i . r c 5  * * * i t * *  353.5 5 1 3 . 3  r . 9 ~  
IlhC 19.765 2C2.H 7C.3 7h.3 

-0.54 1.427 88.2 1.@06 * * * * e * *  3.6 153.3 C.9840 
ONE 19.765 ~ 1 3 . 8  7C.3 2h.2 

-0.42 1.476 8 3 . q  1 . ~ 0 6  * * * a * * *  
ONE 19.7~55 202.8 7C.3 26.2 

13.9 153.4 0.9710 

-c.35 1.425 77.7 1 . ~ 5  * * * *e**  24.4 1 5 3 . ~  0 . 9 4 3 0  
CINE 19.765 202.8 70.3 26.4 

-c .31 1.423 72.3 1 . O C 5  I****** 35.2 154.5 0.8990 
ONE 19.765 202.8 70.3 26.7 

- C . 2 9  1 . 4 2 1  h6.R l . C C 4  *****Q* 46.2 155.5 C.8390 
ONt 19.765 202.R 70.3 /7.1 

NA 

NA 

NA 

NA 

N4  

NA 

NA 

NA 

NA 

I z v z PSI 2 R A nccL S P ~ ~ O  . 

0.0 0.342 1b8.7 139.5 -78.0 0.362 

-0.84 0.345 168.4 137.4 -78.2 0.363 

16.05 0.348 168.2 151.3 -80.1 0.366 

2.03 0 . 3 4 9  168-1 137.2 -79.1 0.366 

1.39 0.351 16ti .C 136.1 -79.1 0.3h6 

1.15 0.352 I60.C 135.6 -79.1 0.367 

1.02 0.352 168.1 135.7 -79.1 0.368 

0.93 0.352 168.3 136.1 -79.0 0.368 

0.87 0.351 168.5 137.0 -78.H 0.368 

0.81  0.3% 168.9 138.3 -78.5 0.369 

0 . P  0.321 168.0 14C.7 -77.7 0 . 3 4 3  

-0.75 0.324 167.7 138.7 -77.9 0.344 

2.26 0.328 167.4 1 3 8 . 8  -78.~4 0.346 

1.46 L.330 167.3 137.5 -78 .9  0.347 

1.19 0.330 167.3 137.0 -7H.9 0.348 

1.~4 c . 3 3 1  167.4 137.1 -78.8 0 . 3 4 8  

G.95 0 . 3 3 0  167.6 137.5 -78.7 0.348 

o.na 0.329 167.9 13t1.4 -78.5 0.349 

0.82 0.328 16n.7 139.7 -78.2 0.349 

4RRIVAL O A l F  f ?447Y20.0 

45310.0 4797G.C 0.lA 7 2?7.0 -14.4 0.71 1 . 4 2 1  112.1 0.Wl H 4 . 2 4 7  3 1 4 . 6  517.3 0.845 168.24‘1A 0.0 0.302 lb7.2 1 4 2 . 0  -77.3 0.316 
13.37 7.01 20.39 Twa 2c.221 2c1.5 69.3 2’1.2 

4s32a.c 479zt .n  1.543 223.7 -13.0 1.42 1.427 107.5 0.991 9 8 . 2 ~ 2  324.9 516.4 0.895 195.5106 -0.68 0.305 166.9 i4c .a  -77.6 0.327 

4 5 3 3 0 . ~  4 7 ~ 2 ~ . 0  n.543 232.9 1 3 . 5  11.90 1.423 1 0 2 . ~  0.992 113.363 334.3 515.7 0:935 225.7926 - 1 1 . 0 8  0.307 166.8 132.4 -76.2 0.329 

11.78 7.03 1H.RL T k O  20.221 201.5 69.3 28.7 

11.78 7 . ~ 6  1 8 . 8 4  T w  2r.221 201.5 69.3 7 8 . 6  

45340.0 47920.0 0.442 216.6 - 2 0 . 8  -1.86 1.423 98.0 0.993 128.754 344.0  515.2 0.964 256.5446 2.55 0.309 166.6 1 4 C . 4  -78.6 0.329 
9.37 7.0h 16.43 ONE 2C.721 201.5 69.3 28.0 

4535Q.0 4 7 9 ? c . o  0.413 212.2 - 1 6 . 7  -r.a8 1 . 4 2 3  v3.0 0.493 1 4 2 . 1 3 ~  353.9 514 .9  0.981 2 ~ 3 . 2 9 5 ~  1.55 0 . 3 1 ~  166.5 139.0 -78.6 0.329 
R.72 7.07 15.89 O N t  2r.221 2P1.5 69.3 77.H 

45360.C 47920.0 1 .4C9  205.8 -12.9 - P . 5 8  1 . 4 2 3  88 .0  0-993 150.757 4.0 154.8 0.9830300.531A 1.23 0.311 166.6 138.5 -78.6 0.330 
8.63 7.1.8 15.72 ONE 20.221 201.5 69.3 27.7 

45370.0 47920.3 3 . 4 3 1  199.7 -9.9 -L.45 1.422 82.9 0.994 152.572 1 4 . 3  154.9  0-9710304.173A 1.G7 0.311 166-1 138.5 - 
9.12 7.09 16-21  IINE 20.221 7C1.5 69.3 27.R 

78.5 0.330 

4538I).C 4792(r.d O.47h 1’45.2 -7.7 -F.3H 1-42! 71.h 0 . 9 0 4  1 4 7 . 4 1 ~ 5  74.A 155.4 0.9420243.988A C . 9 6  0.310 11>6.R 139.0 -78.4 0.331 
10.17 7.1P 17-27 ONt ?0.271 291.5 69.3 / R . C  

4539n.0 47920.0 0.54l~ 157.7 -6.4 - C . 3 ?  1.419 72.3 C.993 137.267 35.6 156.0 0.8980273.6366 0.89 0.31C 167-1  13q.9 - 7 6 . 2  0.331 
11.71 7.11 18-62 ONE 20.221 201.5 69.3 28.3 

454110.0 47920.0 0.618 192.2 -5.9 -0.30 1.417 6h.B 0-993  124.621 46.5 156.9 0.8380248.4046 0.82 0.308 167.5 141.1 -77.8 0.331 
13.65 7.11 20.77 ONE 20.221 251.5 69.3 28.7 



l y n x  
€ARTH-UKANUS 

DEPART A R R I V E  

45310.0 4512C.O 

45320.0 4R02C.9 

4 5 3 3 0 . ~  48020.r 

4534n.t- 4nozr.o 

4535r.c 480zr.o 

45360.0 4 u c w . o  

4537o.r 4.3020.1, 

4s38o.c  r ~ o 2 r . 0  

45390.0 41102C.0 

4540C.C 41102C.q 

SPFEO H A IlkCL 
o w  ovz nvr 

0.601 221.9 -14.4 
13.23 6.73 1Y.96 

C.537 223.4 -13.? 
11-64  6.75 l R . 3 9  

c . 5 ~ ~  227.8 2 . 1  
1q.73 6.77 17.5'1 

0.437 215.H -21.9 
9.27 6.78 l h . 7 5  

0.409 211.6 -16.4 
n.c.3 6.78 15.41 

c . 4 ~  ~ 5 . 3  -12.9 
8.56 6 . 7 9  15-35 

0 . 4 l f l  199.2 -1.4 
i . r i .  I,.W I5 . f ih  

C.474 lU4 .H  -7.6 
10.11 6.81 16.91 

0.538 192.4 -6.3 
11.64 6.81 1R.4h  

C.615 192.0 -5.9 
13.57 6.82 7o.4~1 

P.597 221.R -14.4 
13.11 6.48 19.6'7 

0.533 223.3 -13.1 
11.5i' 6.50 1H.02 

(1.4H6 275.8 -2.6 
I0.4L h.51 lh.91 

0.435 215.G - 2 3 . 4  
9.21 6.52 15.73 

0.405 211.1 -16.7 
8.55 6.53 15.08 

0.*0? 734.8 -12.9 
8.49 6.54 15.02 

0.475 198.8 -9.R 
9.~0 6.54 15.54 

0.471 194.5 -7.5 
10.05 6 . 5 5  I6.bO 

0.535 192.2 -6.3 
11.58  6.56 l N . 1 3  

0.611 191.9 -5.9 
13.49 6.57 20.06 

1.36 1.418 107.3 0.981 48.312 325.1 517.8 O-R96 95.887A 
l e 0  1R.759 200.3 6R.2 30.3 

6.86 l r A 1 9  102.6 0.982 
ThO 18.759 20L.3 68.2 

51.469 334.6 517.1 C.936 102.0026 
30.0 

-2.24 1.42L 97.R 0.982 5 4 . 1 1 5  344.3 516.6 0.965 107.2641 
ONF 18.759 200.3 6R.2 29.6 

-0.9R 1.470 92.9 0.983 56.085 354.2 516.3 0.981 l l l . l H 8 A  
ONC 18.759 200.3 68.2 7 9 . 4  

-0.64 1.417 87.9 0.YH3 
ONE 18.759 20C.3 6H.2 

57.185 
29.3 

-n.GR 1 . 4 1 ~  82.8 n . 9 ~ 3  57.373 14.6 156.4 0.9700113.676~ 
I lNt 111.759 7c l1 .3  68.2 19.4 

-0.4(, 1.41 I 77.5 0.Y83 56.534 25.1 156.8 0.Y410112.127A 
ONE 18.759 202.3 68.2 29.6 

-C.35 1 . 4 1 5  72.2 P.9R4 
(INf 18.759 20C.3 68.2 

54.972 
29.9 

35.R 157.4 0.897DL09.04@A 

-0.32 1 . 4 1 3  66.8 0.984 52.868 46.7 158.3 P.8370104.899A 
flNE 18.759 2W.3 68.2 3 0 . 3  

ARRIVAL O A l t  = 7448120.0 

C.77 1 . 4 1 4  111.8 0.974 32.056 315.8 519.8 0.H48 63.2644. 
l h 0  LM.719 119.2 67.1 37.5 

1.31 1 . 4 1 5  107.2 0.973 33.531 325.2 519.0 C.897 66.1654 
IYII  18.719 199.2 67.1 31.9 

4 . ~ 1 1  1.416 m 2 . 5  0.973 
I h O  18.719 199.2 h7.1 

34.114N 334.7 518.4 0.937 
51.6 

6M.751A 

-2.75 1 . 4 1 6  97.7 0.973 35.926 344.5 517.9 0.966 70.RflhA 
UNE 183.719 119.7 67.1 31.7 

-1.ns 1.416 92.8 0.973 36.691 354.4 517.7 n.981 7 2 . 4 0 1 ~  
O U F  18.719 199.2 67.1 11.n 

-0.69 1.416 87.8 0.973 
ONE 18.719 199.2 67.1 

3 1 . 0 9 3  
3 1 . c  

4.5 157.6 C.9830 73.203A 

-c.52 1.415 82.7 0.974 37.112 14.8  157.8 G.WOO 73.2554 
ONE 18.719 199.2 67.1 31.': 

-0.43 1.413 77.5 0.974 
ONE 18.719 199.2 67.1 

36.767 
31.2 

25.3 158.1 0.9410 72.593A 

-C.37 1.412 72.2 0.975 36.1CH 36.0 158.7 0.8960 71.3196 
ONE 18.719 lqY.2 67.1 31.5 

-r.34 1.4111 66.9 0.976 35.211 4 6 . 9  159.6 C.8370 69.585A 
UNC 18.719 199.2 67.1 32.0 

I 2 V 2 P S I  2 R A OECL W E E 0  

0.C 0.284 166.4 1 4 3 . 3  -77.0 0.316 

-0.62 0.287 166.2 141.4 -77.3 0.311 

-6.08 0.209 166.0 136.3 -76.7 0.312 

2.93 0.291 165.8 142.3 -78.? 0.312 

1.64 0.292 165.7 14G.6 -78.3 0.313 

1.27 0.293 1 6 5 . ~  1w.o -78.3 0.313 

1.09 0.293 165.9 140.1 -78.2 0.314 

0.98 0.292 166.1 i w . 5  -78.1 0.314 

0.90 0.291 166.4 141.4 -77.8 0.315 

0 .83  0.29G 166.8 142.6 -77.5 0.315 

0.0 0.2611 165.6 144.7 -76.5 0.295 

-0.57 0.271 165.3 142.8 -76.9 0.296 

- 4 . 1 9  0.273 165.1 L3R.9 -76.6 O.ZY7 

3.44 0.274 165.0 144.4 -7a.n 3.298 

1-75  0.275 164.9 142.2 -77.9 0.298 

1.32 0.276 164.9 141.6 -77.9 0.299 

1.12 0.276 L 6 5 . C  141.6 -77.8 0.299 

1.00 0.275 165.2 142.1 -77.7 9.299 

0.91 0.274 165.5 142.9 -77.4 C.300 

0.84 0.273 166.0 144.1 -77.G 0.300 

ARHIVAL OATk - 2448220.b 

45310 .C  4822C.O 0.593 221.8 -14.3 C.77 1.411 111.7 0.967 25.568 315.9 521.0 C.848 50.288A 0.0 0.253 164.7 146.1 -76.1 0.282 
13.02 6.26 19.29 TUO 20.229 198.2 66.1 34.2 

45320.0 4822P.C P . 5 2 9  223.2 -13.2 1 .77  1 . 4 1 2  107.1 C.966 26.421 325.3 520.2 0.898 51.944A -0.52 0.255 164.5 144.3 -76.4 0.283 
1 1 . 4 3  6-27  17.7n lh l l  2P.229 1 9 h . 2  66.1 33.6 

4533C.C 44220.3 C.478 224.8 -5.2 3.91 1.413 IC2.4 0.965 27.163 3 3 4 . 8  519.6 0.938 53.3896 -3.70 0.257 164.2 141.0 -76.4 0.284 
10.22 6 -29  l b . 5 1  Tho 20.229 1YH.2 66.1 53.2 

45340.t 49220.7 0.433 214.0 -25.6 
? - 1 R  0.29 15.47  

- 3 . 4 R  1.413 97.6 0.965 
ON€ 20.229 t 9 R . Z  66.1 

27.755 344.6 519.2 0.966 
39.9 

54.5446 4.17 0.259 164.1 146.7 -77.7 0.284 

4535C.C 4r1220.0 0.402 210.7 -17.C -1.22 1.413 92.7 0.965 28.164 354.5 519.0 0.981 55.r97A 1.R7 0.260 164.0 143.9 -77.6 0.284 

45360.0 48220.0 C.4fb 204.5 - 1 3 . 1  -0.75 1.413 87-7 0.965 28.369 4.7 158.9 0.9R30 55.754A 1.38 0.260 164.0 143.3 -77.5 0.285 

d.49 b.30 14.79 O N E  20.229 198.2 66.1 32.7 . 
8.43 6.31 14.73 ONE 20.729 198.2 66.1 32.6 

45370.0 48220.0 C . 4 2 3  198.5 -9.9 
8 - 0 4  6.31 15.25 

-0.56 1.412 R7.6 C.966 
ONE 20.22'4 198.2 66.1 

28.363 
32.7 

15.0 159.0 0.9690 55.756A 1.15 0.26C 164.2 143.3 -77.4 0.285 

45380.G 4822C.C 0.469 194.3 -7.5 -0.46 1.411 77.5 0.9b7 28.157 25.4 159.4 C.94CO 55.373A l.C2 0.260 164.4 143.7 -77.3 0.266 
9.99 6.32 16.31 ONE 20.229 198.2 66.1 32.9 

45390.0 48220.': 0.532 192.1 -6.3 -C.39 1.41-9 72.3 0.968 27.776 36.1 1hC.O C.8960 54.6566 0.92 0.259 164.7 144.5 -77.C 0.286 
11.51 6.33 17.M4 ONE 20.229 1Y8.2 66.1 33.2 

45400.0 4022r.3 0.6CR 191.8 -5.4 -0.36 1.407 66.9 0.969 27.758 46.9 166.8 P.8370 53.b7RA 0.84 0.257 165.1 145.6 -76.6 0.287 
13.41 6 - 3 1  19-75 ONE 20.229 198.2 66.1 33.7 
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OCPART AHHIVE SPEtU H A OtCL I 1 W 1 PSI 1 ECCEN SMA T H F T l  THET2 P E K l H  APHEL I 2 V 2 P S I  2 R d DECL S P E E D  
OVI UV2 O V T  LFG C O I S T  HAS OECLS LAMOA 

ARRIVAL OAT[ = 24411320.0 

45310.0 4832C.U 0 . 5 9 ~  221.9 -14.4 
12.SS 6.07 19.07 

( ' - 77  1.409 111.6 0.961 
Tk0 19.924 197.3 65.0 

21.7CH 315.8 522.1 G.849 
36.0 

42.5676 0.0 0.238 163.8 147.5 -75.6 0.270 

45320.C 4332C.U 0.52h 223.2 -13.7 1.23 1.410 1J7.C 0.96C 22.272 325.3 521.4 0.898 43.6466, -0.49 0.241 163.5 145.8  -76.0 0.271 
Il.3h 6 . 0 8  1 7 . 4 3  THO 19.924 197.3 65.0 1 5 . 4  

4533C.C 48320.2 5.473 224.2 -6.8 1-30 1.411 102.3 (8.959 22.755 334.9 520.8 6.938 44.572A -2.59 0.243 163.3 142.9 -76.0 0.271 
10.10 6.09 l h . 1 9  T h o  19.924 197.3 65.0 3 4 . 9  

45340.0 48320.3 0.415 212.6 -29.1 -4.60 1.411 97.5 0.958 23.134 344.7 520.4 0.966 45.3C2A 5.28 0.244 163.2 149.5 -77.4 0.272 
9.22 0.119 1 5 - 3 1  O N €  19.924 197.3 65.0 34.7 

45350.0 483213.0 C.4CC 21C.4 -17.5 -1.37 1.411 92.6 0.958 2 3 . 3 9 1  354.6 520.2 C.982 45.801A 2.02 C.245 163.1 145.7 -77.1 0,272 
8.43 6.10 14.53 OYE 19.924 197.3 65.0 3 4 . 4  

45360.0 48320.7 > . = Q 7  204.3 -13.2 -C.12 1.410 87.7 0.958 23.515 4.7 160.1 C'.983D 46.0466 1.44 0.246 163.1 1 4 4 . 9  -77.1 0.272 
H.37 6 . lP  14 .48  LNE 19.924 197.3 65.0 3 4 . 3  

4537fl.C 48320.0 9.47? 198.4 -9.9 
8.88 6.11 1 4 - 9 9  

-0.6C 1.409 87.6 0.959 
ONE 19.924 197.3 65.C 

23.502 
34.4 

15.0 l h d - 3  C.9690 46.0346 1.19 0.245 163.2 1 4 4 . 9  -77.C 0.273 

45380.0 4fl320.0 0.466 194.1 -7.6 --.4R 1.40R 77.5 0.960 23.360 25.5 I6C.6 C + 9 4 C O  45.7791 1 . 0 4  0.245 163.4  145.3 -7b.R 0.273 
v . 9 3  h.11 11>.,14 ONF 19.926 197.3 65.0 34.6 

45390.0 48320.C 0.529 192.C -6.3 - C . 4 7  1.406 72.3 0 .961  23.1C4 36.1 161.1 0.8960 45 ,3114  0.93 0.244 163.8 146.0 -76.5 0.273 . 
11.44 0.12 17.56 ONE 19.924 197.3 65.0 35.0 

454nn.o 4 ~ 3 2 0 . 0  3 . t c5  1 9 1 . ~  -5.9 -0.38 1 . ~ 4  67.0 0.963 22.756 46.9 ~ ( ~ 1 . 9  0 . ~ 3 8 0  4 4 . 6 7 3 ~  0.85 0.243 164.2 147.0 -76.1 0.274 
13.33 6 . 1 3  1 4 - 4 6  ONE 19.924 197.3 65.C 35.4 

ARRIVAL O A T C  = 2441142n.O 

45310.0 48420.0 0 . S R h  222.r -14.4 C.77 1.406 1 l l . h  (1.956 19.161 315.7 573.2 0.849 37.4726 0.C 0.225 l h 2 . 9  148.9 -75.C 0.259 
12.9L 5.W 1H.79 T k l l  18.573 19b.4 63.9 37.7 

4532n.0 4H42( .O C.524 Z23.2 - 1 3 . 3  1.7C 1.4P8 1P7.0 P . 9 5 4  19.566 325.2 5 2 2 . 5  C.H98 38.7356 -0.46 0.227 162.6 147.2 -75.4 0.259 
11.3P 5.YO 17.20 TkO 18.523 196.4 63.9 37.2 

45330.C 4842n.7 7.47r 723.9 -7.9 2.A8 1 . 4 C R  102.3 0.953 1Y.910 334.8 521.9 C.938 38.8831 -2.17 6.229 162.3 144.7 -75.5 0.260 
10.02 5.91 15.93 Tho 18.523 196.4 63.9 36.7 

45340.0 4R420.0 C.443 210.4 -34.7 -6.51 1.409 97.5 0.952 20.177 344.7 521.5 0.966 39.3R8A 7.19 0.231 162.2 153.2 -77.1 0.261 
9.40 5.92 15.32 ONE 18.523 196.4 63.9 36.5 

45350.0 4 8 4 2 C . 0  0 .398  210.2 -18.1 - 1 . 5 4  1.4C9 92.6 0.952 20.355 354 .6  521.3 0.982 39,7291 2.19 0.231 162.1 147.4 -76.7 9.260 
(1.39 5.92 14 -31  OhF 18.523 196.4 63.9 36.2 

45360.C 4H42C'.? C.395 2C4.7 -13.5 -C.R9 1-40)R 87.7 0.952 20.438 5.7 161.3 C-9830  39.R93A 1 - 5 0  0.232 162.1 146.6 -76.6 0.261 
8.33 5.92 14.75 ONE 18.523 196.4 63.9 3 6 . 1  

4537Q.C 48420.0 0.418 198.3 -10 .1  
d . 8 1  5.93 1 * . r 6  

-0.64 1.407 
CINE 18.523 

82.7 0.953 
196.4 63.') 

20.424 
36.2 

15.0 261.4 0.9690 39.0786 1.22 0.732 162.3 146.5 -76.5 0.261 

45380.0 4842C.O 0.463 194.1 -7.7 -0.51 1.406 77.h 0.954 20.317 25.5 l61.7%.9410 39.6941 1.06 0.231 162.5 146.8 -76 -3  0.261 
9.R7 5.93 15.80  llhf 18.523 196.4 63.9 36.4 

4 5 3 9 0 . 0  4B420.0 0.526 192.0 -6.4 -0.44 1.404 72.4 0.955 20.129 36.1 162.2 @.897C 39-361A 0.95 0.230 162.8 147.5 -76.0 0.262 
11.37 5.94 17.31 ONE 18.523 196.4 63.9 36.7 

45400.0 4R420.0  O . t C I  191.8 -6.P - n r 4 0  1.402 67.1 n.958 IY.H73 46.8 162.9 C.8390  3H.904A 0.86 0.229 163.3 148.5 -75.6 0.263 
13.24 5.95 19.19 ONE 113.523 196.4 63.9 37.2 

ARRIVAL OAT€ = 2448520.0 

45310.0 4952C.O 0.5U7 222.1 -14.4 
12.H7 5.74 1H.61 

17.363 315.6 524.2 0 . 8 4 8  
39.6 

33.8784 0.0 0.212 161.9 150.3 -74.4 0 . 2 4 9  

4532C.C 4452C.'l 0.572 223.3 - 1 3 . 4  1.17 1.406 1P.7.0 0.949 17.672 375.1 523.5 0.89R 34.4474 -0.43 0.215 161.6 148.7 -74.9 0.249 
11.26 5.74 17.01 1WO 19.240 195.7 62.8 39.0 

45330.0 48520.0 C.468 223.7 -8.7 2.58 1.4C6 102.3 0.940 17.933 3 3 4 . 8  523.0 '2.938 34.9274 -1.87 0.216 161.3 146.4 -75.0 0.249 
9.97 5.75 15.71 TMO 19.240 195.7 62.8 38.5 

45340.0 4fl520.C 0.474 205.4 -45.9 -1I'.% 1.4n7 97.5 0.947 18.1?3 344.6  522.6 G.966 35.2994 11.24 0.21fl 161.2 159.5 -76.9 0.251 
1P.11 5.77 15.8R ONE 19.240 195.7 62.8 3R.5 

4535C.O 4R52C.U 0.396 210.0 -18.9 -1.75 1.4C7 92.6  0.941 18.?65 354.6  522.4 C.9R1 35.5484 2.39 0.219 161.1 149.2 -76.2 0.250 
8.35 5.76 14.11 ONt 19.240 195.7 62.8 38.0 

*536O.C 4 8 S Z O . C  0.393 Z C 4 . 1  - 1 3 . A  4 - 9 7  1.406 87.7 U.946 1 8 . 3 2 4  4.7 162.4 0.9R30 35.6664 1.58 0.219 161.1 148.2 -76.1 0.250 
8.28 5.76 14-01 ONE 19.240 195.7 62.8 37.9 

45370.0 4 8 5 2 0 . n  0.416 19e.3 -10.2 4 - 6 9  1 .4G5 87.7 0.947 18.310 15.0 162.5 C.970C 35.65lA 1-26 0.219 161.2 148.1 -76.0 G.250 
d.7R 5.77 14.55 ONE 19.240 195.7 h2.R 38.Q 

45380.P 4852C.O 0.461 194.1 - 1 . 8  -0.54 1.404 77.6 0.948 18.226 25.4 Ih2.8 0 . 9 4 1 0  35.511A 1-08 0.219 161.5 140.4 -75.8 0.251 
9 - 6 1  5.77 15.58 UNF 19.240 195.7 62.fl 38.2 

45390.0 58520.n 0.523 197.1 -6.5 -0.4h 1.402 72.5 c.950 ir1.974 36.0 163.3 0.8980 3 5 . 2 6 1 ~  0.96 0 .218  161.8 149.0 -75.4 0.251 
1 1 - 3 6  9-78  l7.GH UNt 19.2511 195.7 67.8 3H.5 
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l q d 3  
FARTti-UHANUS 

DEPART AllHlVE SPtEO H A UtCL  I 1 V I P S I  1 ECCEN 5HA T H E 1 1  IHET2 PEHIII APHEL I 2 V 2 P S I  2 H A OtCL SPEED 
U V I  OV2 0 V l  LE6 C O l S T  R A S  IOECLS LAHOA 

ARWlVAL OAT€ = 2448620.0 

45310.0 48620.0 0.586 222.3 -14.5 

45320.0 4 t v m . 0  0.521 223.5 -13.5 

12.85 5.6C 1 8 - 4 5  

11.24 5.60 1 6 - 8 4  

45330.0 486?0.0 0.466 223.7 -9.4 
9.93 5 - 6 1  15.53 

45350.0 4a62O.J 0.395 239.8 -19rH 
87.33 5.61 13.94 

4536P.O 48620.0 0.391 2F4.2 -14.1 
8.25 5 - 6 2  1 3 - 8 0  

45370.0 48620.0 0.414 198.4  -19.5 
R.74 5.62 1 4 . 3 6  

45380.0 4862b.n C . ~ L J R  194.3 -9 .J 
9.15 5-63 15.3R 

45390.0 4867C.J - . 5 7 0  192.2 -6.5 
1 1 - 2 2  5.64 1 6 - 8 6  

f i .594 192.1 -6.2 
1 3 . ~ 6  5.65 I R . ~ C  

n.77 1.403 1 1 1 . 6  0.947 16.033 315.4 525.1 c.847 31.2206 O.G 0 . 2 0 ~  160.8 151.6 -73.8 0.239 

1.14 1.404 107.0 0.945 1 6 . 2 ~ 0  325.0 524.5 c.897 31.6621 -0.41 0.203 16c.5 150.1 -74.3 0.239 

T*O 20.482 194.9 61.7 41.5 

TkO 20.482 194.9 61.7 40.8 

2.35 1.4C5 102.3 0.943 16.485 334.6 524.0 C.937 32.033A -1.65 0.205 160.2 148.0 -74.5 0.240 
THO 20.482 194.9 61.7 40.3 

-2.W 1.405 92.7 0.941 16.740 354.5 523.4 C'.981 32.5106 2.63 0.2C7 160.0 151.0 -75.6 0.240 
ONF 20.4H2 194.9 61.7 39 .H  

-1.36 1.404 87.8 0.941 16.7Cl 4.6 163.4  0.9R30 32.598A 1.66 0.207 16O.C 149.9 -75.5 0.240 
LINC 20.482 194.9 61.7 31.7 

- r .73  1.403 82.13 0.947 16.777 14.9 163.5 
ONE 20.4R2 194.9 61.7 39.9 

- 0 . 5 8  1.402 77.7 0.944 I6.7C8 25.3 163.8 
0NF 20.4117 1'34.9 61.7 40.1) 

4.49 1 .4 (0  72.6 0.946 16.589 35.H 164.3 
ONE 20.482 194.9 61.7 40.4 

-0.43 1.398 67.4 0.949 l6.42d 46.5 164.9 
ONE 2C.402 194.9 61.7 40.9 

A P R ~ V A L  O A I F  = ?44872o.r  

0.71 1.401 111.7 0.944 15.116 315.2 526.0 
f W i J  19.497 114.3  hC.7 4 3 . 4  

1.12  1 . 4 ~ 7  107.1 n.041 1 5 . 2 1 ~  324.n 575.4 
141  19.497 1'14.3 00.7 42.7 

4533G.C 4 3 7 1 . n  0.465 223.7 -10.0 2.17 1.4C3 132.4 "-939 15.3H6 334.5 525.0 
' 3 . 9 ~  5.413 15.38 iwn 19.497 194.3 63.7 47.2 

4535c .c  4e7zc.u n.?q5 m 9 . 7  -20.9 - 2 . 3 ~  1 . ~ 3  >2.7 n.931 15.598 354.3 524.4 
11.32 5.49 1 7 . 8 1  LINE 19.497 194.3 60.7 41.6 

45370.C 48720.3 0.411 198.6 -10.7 -0.79 1.402 R2.9 1.930 15.621 14.7 164.5 
8.69 5.49 1 4 . 1 8  ONE 19.497 194.3 60.7 41.6 

45380.P 4872P.O 0 .456  194.4 -H.2 -C.61 1.40n 77.8 0 . 9 3 9  15.563 25.1 164.8 
9.69 5.50 15.19 ONE 19.497 194.3 60.7 41.8  

11.14  5.51 16.65 ONE 19.497 194.3 60.7 42.2 
4539r .L  48720.0 7.517 192.4 -6 .8 -1).51 1.399 72.7 0.942 15.464 3 5 . 6  165.2 

0.59C 192.2 -6.3 
12.96 5 . 5 2  1R.48 

-0.45 1.397 67.6 0.945 
ONE 19.497 194.3 60.7 

15.329 
42.1 

46.2 165.8 

A lR IVAL  OATF = 2440820.C 

4531o.c 48820.0 o.5ob 222.7 -14.6 0.77 i.4nn 1 1 1 . ~  9.941 14.217 314.9 526.9 
12.85 5.37 18.22 TWO 18.533 193.6 5Y.6 45.3 

45330.0 4882C.J 0.464 223.9 -10 .5  
9.89 5.37 15 -25  

45340.C 4 R R Z G . C  6.533 236.3 27.8 
11.54 5.40 lh.95 

45350.0 4 8 8 2 0 . ~  c . 3 4 4  209.6 -22.3 
6.32 5.37 13.69 

4536n.c ~ R B Z C . ~  0.3~8 204.5 - 1 5 . 1  
8.18 5.37 13.55 

4538n.o 4 8 ~ 2 0 . 1  0.453 194.6 -n.4 
9.63 5.38 15.01 

45390.C 44820.3 0.514 1 9 2 - t  -6.9 
11.C6 5.39 1 6 - 4 6  

45400.0 48820.3 0.587 192.4 -6.5 
12.86 5.40 1R.27 

45310.0 48970.0  0.587 223.0 -14.7 
12.87 5.27 18.14  

C.9100 32.585A 1.30 0.207 160.1 149.b -75.4 0.241 

G.S420 32.4751 1.10 0.207 160.4 149.9 -75.2 0.241 

0.8990 32.2806 0.98 0.206 160.7 150.5 -74.9 0.242 

0.8420 32.015A 0.88 0.204 161.2 151.3 -74.4 0.242 

0.846 29.1861 

n.897 2 9 . 5 4 0 ~  

0.937 79.836A 

C.981 10.214A 

. .  
G.9d30 30.284A 

c . 9 7 ~ 0  3 0 . 2 7 2 ~  

0.9420 3P.184A 

~.9nno 30.0276 

0.8430 29.815A 

0.0 0.189 159.7 152.9 -73.1 0.231 

-0 .38  0.192 1 5 9 . 4  151.5 -73.6 0.231 

-1.47 0.194 15Y.1 149.6 -73.9 0.231 

2.93 0.196 15n.9 152.8 -75.t 0.231 

1.75 0.196 15H.9 151.4 -74.9 0.231 

1 .34  q.196 159.1- 151.1 -74.8 0.232 

1.13 0.195 159.2 151.3 -74.6 0.232 

0.99 0.194 159.6 151.9 -74.2 0.233 

0.R9 0.193 160.1 152.6 -73.8 0.234 

C .845  27.5.18A 0.C 0.179 158.5 154.2 -72.4 0.223 

0.896 Z7.818A -0.36 0.181 158.2 152.8 -72.9 0.223 

2.33 1.4C2 1*2.4 0.936 14.528 334.3 525.9 C.936 28.12OA - 1 . 3 3  0.183 157.9 151.0 -73.2 0.223 
Thfl 10 .533 193.6 59.6 44.1 

16.36 1.412 97.7 (1.934 14.635 344.1 525.5 0.965 28.3F6A -15.40 0 .184 157.7 139.8 -70.7 0.225 
TWO 18.533 193.6 59.6 44.4 

-2.68 1.402 92.8 0 .933  14.701, 354.1 525.3 0.981 18.4281 3.30 0.185 157.6 154.6 -74.4 0.223 
ONF 18.533 193.6 59.6 43.5 

-1.26 1.41'1 01.9 0.933 14.734 G.3 165.3 0.9830 28.4856 1.85 0.186 157.1 153.0 -74.3 0.223 
ONE 18.533 193.6 59.6 4 7 . 4  

-C .84  1.4Gr H3.0 0.934 1 4 . 7 2 i  14.5 165.4 0.9710 28.475A 1.39 0.106 157.8 152.6 -74.2 0.223 
llNE 18 ,531  193.6 59.6 4 3 . 5 .  

-C.65 1.199 78.n 0.936 14.673 24.9 165.7 G.943C 7 8 , 4 0 3 1  1.16 0.185 158.0 157.7 -73.9 0.224 
ONt 18.533 193.6 59.6 43.7 

-C.54 1.397 72.9 0.938 1 4 . 5 8 8  35.4 166.1 0.901D 28.2756 1.01 0.184 158.4 153.2 -73.6 0.225 
ONE 18.533 193.6 59.6 44.1 

-0.47 1.395 67.8 0.942 l '+.473 46.1 166.6 0.8450 28 . IC lA  0.90 0.182 158.9 153.9 -73 .1  0.225 
ONF 18.533 193.6 59.6 44.6 

ARRIVAL OAIF = 2448920.0 

P.77 1.399 111.9 0 . 9 3 8  13.576 314.6 527.7 0.843 26.3081 0.0 0.169 157.3 155.4 -71.6 0.216 
ino 19.821 193.1 58.5 47.2 
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19H3 
EARTH-UYANIJS 

DEPART ARNlVE SPFEO 
i ) V l  

H A  
O V 2  

DECL 
O V T  

I 1  
LFG 

V 1 P S I  1 tCCtN 
C O I S T  HAS O € C L S  

SNA T H E T I  THE12 P € R I H  
LAMDA 

APHEL I 2  v 2  PSI 2 R A OECL SPEtO 

45330.0 48920.1 0.464 224.1 -10.9 1.91 1.401 102.5 0.932 13.~43 3 3 4 . ~  526.7 0.935 2 6 . 1 5 1 ~  -1.21 0.173 156.6 152.4 -12.5 0.215 

45340.12 4 ~ 9 7 c . 0  n.m, 22q.o 12.5 9.39 1.401 97.b 0.931 13.932 343.8  526.4 0.965 26 .906~  -8.74 0.175 156.5 145.4  -71.5 0.216 

v.88 5.27 15.15 TI([] 1 9 . 8 2 1  193.1 5n.5 46.0 

9.7Y 5.2H 15.117 THO 14.R21 113.1 5M.5 42.9 

45350.0 4H920.1 0.395 2G9.3 -24.0 -3.16 1.401 92.9 0.930 13.994 353.9 526.2 0.981 21.COflA 3 - 7 8  0.116 15b.4 156.5 -13.8 0.216 
R.33 5.21 13.6') lJNE 19.821 193.1 58.5 45.4 

45360.0 4R920.J 0 . 3 R l  204.1 -15.6 -1 .38  1.40C 88.1  C.930 14.019 4.0 166.2 0.9830 27.05561 1.96 0.176 156.4 154.4 -13.6 0.216 
8.15 5.21 1 3 . 4 7  ONE 19.871 193.1 58.5 45.3 

Q . 4 1 1  199.1 -11.4 
8 - 6 0  5.27 13.87 

-0.w 1.399 83.1 0 .931  
ONE 19.821 113.1 5d.5 

14.0C9 
45.4 

14.3 166.3 0.9710 21.0416 1.44 0.116 156.5 154.0 -13.5 0.216 

453flO.P 48923.0 Q.450 194.9 -9.6 - 0 . 6 R  1.398 1 8 . 1  0.932 13.966 24.6 166.5 C.9440 26.9876 1.19 0.115 156.8 154.1 -73.3 0.216 
7.57 5.28 14 -85  DNE l ' l .R?l 193.1 5 8 . 5  4 5 . 6  

45390.0 4RV2L.3 c.210 192.9 -7.1 -0.57 1 . 3 9 6  73.1 0.935 1 3 . ~ 9 2  35.1 166.9 0.9030 26.8814 1 . 0 3  a.114 151.1 154.5 -12.9 0.211 
10.98 5.29 1 6 - 7 7  ONE 19.821 193.1 58.5 46.0  

45400.0 4>1920.0 5.583 192.7 -6.6 -0 .5C 1.394 65.0 0.939 13.792 45.6 167.4 G.8480 26.736fi 0.91 0.173 157.7 155.1 - 
12.16 5.30 18-07 UNk 19.M21 1'33.1 58.5 4 6 . 5  

APUIVPL OATF = 2449020.0 

45310.0 499a .n n.5Hfl 223.3 -14.a 0.77 1 . 3 9 8  112.3 0 . 9 3 6  13.n54 314.3 520.5 0.842 2 5 . 2 6 6 ~  0.0 0.160 155.9 156.5 -1c.9 0 . 2 ~ 9  
12.10 5.1M 1u.7'3 Tu0 20.474 192.5 57.4 49.2 

45370.0 4L4?20.1> 1.522 Z74.6 - 1 4 . 1  1.56 1.399 1C7.4 0.932 13.1ll7 323.9 528.0 0.893 25.4756 -0.33 0.162 155.6 155.3 - 7 1 . 4  0.2C9 
11.26 5.1H 10.44 Tk0 20.474 192.5 57.4 4H.5 

45330.0 491)70..3 0.464 224.4 -11.3 i.ai 1.394 102.1 0 . 9 3 ~  13.787 333.7 527.6 0.934 25.6401 -1.12 0.164 1 5 5 . 3  153.8 - 7 1 . 8  0 . 2 ~ 9  
9.89 5 .1R 1 5 . l 7  TWO 211.474 192.5 51.4 48.0 

45340.C 49C70.G C . 4 4 C  226.6 5.1 6.14 1.401 S7.9 0.928 13.367 343.6 527.3 G.964 25.771A -6.09 0.165 155.1 148 .7  -71.3 C.2C9 
9.32 5.18 1 4 . 5 1  20.414 112.5 5 7 . 4  47.7 

8.37 5.18 13.55 ONE 20.414 192.5 57.4 47.4 
4535U.C 4VOZC.C 0.397 208.9 -26.3 -3.R2 1 . 4 C C  93.1 0.927 13.419 353.6 521.1 0.981 25.85761 4 . 4 3  0.166 155.0 150.5 -73.2 0.209 

45360.P 49S2L.O 0.386 2 m . n  -16.3 
R.13 5 - 1 8  13.31 

-1.51 1.399 88.2 0.927 
LINE 20.474 192.5 57.4 

1 3 . 4 4 0  
47.3 

2.09 0.161 155.C 155.9 -12.9 0.2C9 

45310.c 4 ~ o z r . u  n.415 199.4 - 1 1 . ~  -0.10 1.398 113.3 0.928 1 3 . 4 3 1  11.13 167 .1  c.9120 2 5 . ~ 9 1 ~  1-50 0.167 155.2 155.3 -72.8 0.209 
6.55 5.IR 13 -74  ONE 20.474 1'72.5 57.4 47.3 

45380.0 49020.0 0.448 195.3 -H.9 -0.72 1.397 78.3 0.929 1 3 . 3 9 3  24.3 161.3 0.9450 25.R41A 1.22 0.166 155.4 155.4 -72.5 0.2C9 
9.5P 5.19 14.69 ONE 20.414 192.5 57.4 41.6 

45390.0 49020.0 n . 5 n i  193.2 - 1 . 3  -0.59 1.395 7 3 . 3  0.932 13.328 34.7 167.7 0.9050 2 5 . 1 5 2 ~  1.04 0.165 195.8 155.7 -12.2 0.210 
10.90 5.20 1 h . I C  ONE 20.414 192.5 51.4 47.9 

45400.0 49020.0 0.579 193.0 -6 .8  -C.52 1.393 68.2 0.936 13.247 45.3 168.2 0.85CD 25.630A 0.92 0.163 156.3 156.3 -71.7 0.211 

' 1  
12.66 5.21 17.8I O N E  20.414 192.5 51.4 48.5 

ARRIVAL D A T E  = 2449120.0 

4531o.c 49120.q 6.590 223.6 -14 .9  0.77 1.397 112.2 0.933 12.623 313.9 529.3 0.840 24.4066 0.0 0.151 154.5 157.6 -70.1 0.203 
12.94 5.11 18.n5 T k O  19.U69 192.0 56.3 51.2 

r . 5 2 3  224.9 -14.2 
11.29 5.10 16 -39  

1.05 1.398 ic7.5 0.930 
TWO 19.1169 192.0 5 6 . 3  

24.58 I A -0.32 0.154 154.1 156.4 -7C.7 0.2C3 

45330.0 49120.0 0.465 224.7 -11.7 1.73 1.358 102.R 0.927 12.830 333.4  528.4 0.933 24.727A -1.04 0.155 153.9 155.0 -11.1 0.2G2 
9.91 5.10 15.01 T W O  19.1-69 192.0 56.3 50.0 

45340.13 49120.0 0.432 225.5. 0.9 5.32 1.399 98.1 0.925 12.901 343.2 5zn.1 0.963 2 4 . 8 3 8 ~  -4.67 c.157 153.7 151.1 -70.8 0.202 
9.14 5.10 14.24 TWC 19.G69 192.0 56.3 49.6 

4535P.O 49170.0 0.4C1 20R.3 -29.5 -4.74 1.399 93.2 0.924 12.946 353.3 527.9 0.980 24.9121 5.35 0.158 153.6 160.7 -72.5 0.202 
8.46 5 . 1 ~  13.56 ONE 19.069 192.0 56.3 4 9 . 4  

r5360.C 4Y12C.9 n.385 2G5.3 - 1 l . C  -1.66 1.398 8H.4 0.924 12.965 3.4  167.8 0.9840 24.9+7A 2.23 0.158 153.6 151.2 -12.2 0.2C2 
R . 1 1  5.10 13.21 0NF 19.069 192.0 56.1 49.2 

45370.r 4S120.0 P.4P3 199.t1 -12.2 -1 .03  1.397 H3.4 0.925 12.957 13.6 167.9 0.Y72U 24.9426 1.56 0.158 153.7 156.6 -72.1 0.2C3 
8.51 5.10 13.6i ONE 19.069 192.0 56.3 4 9 . 3  

45380.C 49175.0 0.445 195.6 -9 -7  4 - 1 6  1.396 76.5 0.927 1?.923 74.0 168.1 0.9410 24.900A 1.25 0.157 154.0 156.6 -11.M 0.203 
9.44 5.11 14.55 ONE 19.f869 192.0 5b.3 49.5 

45390.0 49120.0 3.564 193.5 -7.6 -0.62 1.394 73.5 1.930 12.866 34.4 168.4 0.9060 24.825A 1.06 0.156 154.4 156.9 -71.4 0.204 
10.82 5.12 15.94 ONE lY1G69 192.0 56.3 49.9 

45400.0 49120.0 0.514 193.3 -7.3 -0.54 1.392 08.4 0.933 12.787 44.9 168.9 0.8530 24.7214 0.93 0.155 154.9 151.4 -10.9 0.205 
12.56 5.13 11.69 ONE 19.069 192.0 5 6 . 3  50.4 

ARRIVAL 0ATt = 2449220.0 

45310.0 4922C.G 0.592 224.0 -15.5 0.71 1.396 112.4 0.932 12.263 313.5 53C.O G.637 23.690A 0.0 0.143 153.0 158.6 -69.2 0.198 
13 .~0  5.04 1 8 . 0 3  TUO 18.804 191.5 55.2 53.2 
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I 9 8 3  
t A R l  h-UR4NUS 

OEPAET A R R I V E  SPFCU I( A OCCL I 1 V 1 P S I  1 CCC€N 5 4 4  T H t T l  TtiET2 P E R I H  APHCL 1 2 V 2 PSI  2 R A OFCL SPEED 
1 ) V I  IlV2 O V T  L t b  C O I S T  R A S  O t C L S  LAMOA 

45321.0 4927C.O 0.575 225.3 -14.4 1.04 1.397 137.7 0.928 12.365 323.2 579.5 0.890 23.8416 -0.31 0.145 152-6 157.5 -69.9 0.197 
11.33 5 -33  16.36 1WO 18.834 191.5 55.2 52.5 

4533C.O 49220.0 0.466 225.1 -12.1 1.65 1.39R 103.9 0.925 12.449 333.0 529.1 0.932 23.9666 -0.97 0.147 152.4 156.2 -70.3 0.197 
9.93 5.(,3 14.96 T W O  18.804 191.5 55.2 57.0 

9.r5 5.03 1 4 . 3 8  TWO 18.804 191.5 55.2 51.6 
45340.0 4922G.1 0.428 225.1 -2.9 4.44 1.398 911.2 0.923 12.513 342.9 528.8 0.962 24.0636 -3.79 0.149 152.2 153.0 -70.2 0.197 

45350.0 4922C.0 0.469 2Ch.9 -34.1 - h . 1 4  1.39R q3.4 0.922 12.554 352.9 528.7 0.980 24.127A 6.74 0.150 152.1 163.3 -71.8 0.197 
8.63 5.03 13.66 ONE 1R.HC4 191.5 55.2 51.4 

45360.0 4922C.9 0.3H4 205.7 -17.H 
8 . C Q  5.0'3 13.12 

- 1 . 8 4  1.397 88.5 n.922 
IINE 18.804 191.5 55.2 

12.571 
51.2 

3.1 168.6 0.9840 24.158A 

45370.C 4972C.9 C . 4 7 1  2C0.3 -12.6 -1.lC 1.3Q6 9 3 . 6  0.923 1 2 . 5 6 4  13.3 168.7 0.9730 24.154A 1.62 C.150 152.2 157.8 -71.3 0.197 
8.47 5 . ~ 3  13.53 nNF in.nn4 191.5 55.7 5 1 . 2  

453RO.O 4922C.0 0.442 196.1 -9.5 - 0 . R 1  1.395 7fl.7 0.924 12.533 73.6 168.9 0.94HO 24.1191 1.28 0.149 152.5 157.7 -11.1 0.197 
9.38 5.03 14.41 O N E  1H.fl94 191.5 55.2 51.5 

4539rh.0 4922n.q b . 5 " ~  193.9 -7.n -0.65 1.393 73.7 c.927 12.481 34.0 169.2 0.9080 24.n556 1.08 0.148 152.9 157.9 -70.7 0.198 
1n.73 5.04 15.74 ONE 18.804 191.5 55.7 51.A 

45400.C 4922C.O 0.570 193.6 -7.2 -0.50 1.391 b8.6 0.931 12.411 44.4 169.6 0.8550 23.9666 0.95 0.146 153.4 158.4 -7C.7 0.199 
12.45 5.06 17.51 (IYE 18.P04 191.5 55.2 52.3 

0.649 194.9 -7.4 
14.45 5 -07  19.53 

-0 .51  1.387 63.5 0.936 
UNE 18.8r,4 1~21.5 55.2 

12.324 
53.0 

54.9 1?0.1 0.7900 23.H586 0.84 0.144 154.1 159.0 -69.6 0.200 

45330.C 4932L.l  0.467 225.6 -12.4 1.59 1.797 103.1 0.923 12.137 332.6 529.8 0.930 23.3296 -0.90 C.140  150.6 157.3 -69.5 0,191 
9 . q b  4.q6 14.93 l h r l  20.374 191.0 54.1 54.0 

45347.C 4932Ca.C 0.426 225.P -4.tJ 1 . 8 3  1.397 98.4 0.921 17.lH7 342.5 579.6 C.961 23.4136 -3.19 0.141 150.6 154.6 -69.5 0.191 
q . r i  4.96 1 3 . 9 ~  Two 2c.374 191.0 54.1 51.6 

45150.0 4932C.l) C.427 2P4.1 -41.3 
9.C3 4.97 14.0" 

-8.51 1.3q7 q 3 . 6  0.92C 
ONE 20.324 191.0 54.1 

12.274 352.6 529.4 0.980 
53.5 

23.4696 9.11 P.142 150.5 166.9 -71.2 0. I 5 2  

45360.C 49320.0 C.384 206.0 - 1 R . R  -2.04 1.396 88.7 0.92C 17.240 2.7 169.3 C.9840 23.4Y6A 2.60 0.142 150.5 159.8 -7C.7 0.191 
R . r R  4.96 13.14 0 N E  20.324 191.0 54.1 53.2 

45370.0 4 '13A ' .8>  ,..4ic w i . 7  - I S . ?  - 1 . 1 ~  1 . 7 ~ 5  1 i3 .u  0.970 12.734 1 7 . q  169 .4  c.9740 23.4946 1.70 0.142 i 5 r .h  158.9 -70.5 0.191 
' \ . l o a  4 .  11, I I .  \ ' I  11Nl , % . 3 ; 4  1'81.11 54 .1  ' *1 .? 

45380.C 49320.0 0.43q 196.5 -9.9 - 0 . 8 5  1.394 78.9 0.927 1 2 . Z t ' I  r'J.2 169.6 0.9490 23.4646 1 -32  0.141 15b.Y 158.8 -10.1 0.192 
9.31 4.97 14.28 ONE 20.324 191.0 54.1 53.4 

45390.0 493211.0 P.496 194.3 -8.1 -n.68 1.392 73.9 0.925 12.160 33.5 169.9 0.9100 23.4096 1.11 0.14U 151.3 159.0 -69.9 0.193 
10.65 4.9H 15.63 ONF 20.324 f91.C 54.1 53.8  

4540c.o 44320.0 0.566 194.0 -7.4 -n.5a 1.390 6 8 . 9  n.929 12.095 44.0 170.2 (1.8580 2 3 . 3 3 3 ~  0.96 c.139 151.8 159.4 -69.4 0.194 
12.35 4.99 17.34 ONE 20.3?4 191.0 54.1 54.3 

454lr.0 49370.1 C.644 195.2 -7.h -0.53 1.3RH 63.4 0.034 12.017 54.4 170.7 0.7940 23.7406 0.85  0.137 152.5 159.9 -68.8 0.195 
14.33 5.C1 11.34 UNf 7 1 . 3 2 4  ICIl.0 5 4 . 1  54.9 

j AhHlVeL D A T t  2449420.0 

45310.G 49420.1 P.5Q7 224.8 -15.3 
13.12 4.92 18.C5 

0.77 1.394 112.8 0.929 
T W O  2r.225 19c.6 53.c 

22.5146 0.0 0.128 149.8 16C.4 -67.6 0.188 

4532o.c 49420.5 0.529 226.2 -14.7 1.91 1 . 2 ~  1m.i 0.925 1 1 . 7 ~  322.3 530.9 0.886 22 .694~  -0.28 0.131 149.4 159.5 -68.2 0.187 
11.43 4.91 16.35 TirO 20,225 19C.6 53.0 56.6  

45330.0 49420.0 0.469 226.Q -12.7 1.53 1.396 103.3 0.922 11.859 332.2 53C.5 C.929 22.7906 -0.85 0.132 149.1 158.3 -68.7 0.187 
13.Cr 4.91 14.91 Tho 26.225 19C.b 53.0 56.0 

+5340.0 4942G.J 0.425 725.1 -5.5 3.4C 1.396 98.6 0.919 11.912 342.1 530.3 C.960 22.864A -2.76 0.134 14fl.9 156.0 -68.8 0.186 
9.?O 4.90 13.91 Tkfl 20.225 19P.6 53.0 55.6 

45350.C 49420.0 0.477 196.4 -54.7 -13.39 1.396 93-7 0.918 11.946 352.2 530.1 0.979 22.914A 13.98 0,135 148.8 173.1 -70.5 0.189 
10.2C 4.93 15.13 ONE 20.225 19C.6 53.0 55.8 

0.3R3 206.4 -19.9 
8.07 4.90 12.9R 

-2.2P 1.396 88.9 0.918 
UNE 20.225 190.6 53 -0  

11.961 
55.2 

2.3 170.3 0.9840 22.9384 2.R3 0.135 148.8 161.1 -69.9 0.186 

45370.C 49420.C 0.398 201.3 -13.7 -1.27 1.395 84.0 0.91R 11.956 12.5 170.1 0.9750 22.937A 1.78 0.135 148.9 160.0 -69.8 0.187 
8.39  4.91 13.29 ONE 2C.225 19C.6 53.0 55.2 

45380.0 49420.0 0.436 197-0 -10.3 -0.90 1.393 79.1 0.92G 11.931 22.7 170.3 C.9510 22.9114 1.36 0.134 149.2 159.8 -69.5 0.187 
9.25 4.91 1 4 . 1 6  ONE 2t.225 19c.6 5 3 . ~  52.4 

45390.0 49420.0 0.443 194.7 -8.4 -F.71 1.392 74.1 0.923 11-888 33.1 170.5 C.913D 22.8646 1-13 0.133 149.6 159.9 -69.1 0.188 
10.56 4.92 15.44 ONE 20.225 190.6 53.0 55.8 

45400.0 49420.0 0.5b2 194.4 -7.7 4 - 6 1  1.390 69.1 0.927 11.H29 43.5 170.9 0.8610 22.7986 0.97 0.132 150.1 160.3 -68.6 0.189 
12.24 4.93 17.17 ONE 20.225 l W . 6  53.0 56.3 



1 9 6 3  
EARTh-UHbNUS 

DEPART A R R I V E  SPCCO R A OCCL I 1 V 1 PSI 1 ECCEN S H b  T H E T I  T H E T Z  PERlH APHEL 1 2 V 2 P S I  2 W A OCCL SPEED 
nvi  11v2 O V T  L t G  c o i s i  R A S  DECLS L A M O A  

45410.C 49420.0 0.039 195.6 -7.8 -0.54 1.3RR 64.1 C.932 11.757 53.9 171.3 0.7910 22.717A 0.85  0.130 150.8 160.1 -68.0 0.191 
14.70 4.95 19.15 ONE 2C.225 19C8.6 53.0 56.9 

AUPlVbL D A T E  = 2449523.0 

0.bPO 225.2 -15.4 
13.20 4.P8 l 8 . Q M  

C.77 1.394 113.0  0.928 
Tk0 18.769 19C.2 52.0 

22.146A 0.0 0.121 148.0 161.2 -66.7 0.184 

45320.0 49520.0 0.531 226.7 -14.9 1.W 1.395 108.3 0.924 11.565 321.9 531.5 0.883 22.2476, -0.27 0.124 147.6 160.3 -61.4 0.183 
1 1 . 4 1  4.86 Ih.3b TWO 18.769 190.2 52.0 58.6  

45330.C 4952C.O 11.63C 
54.0 

331.7 531.2 0.927 22.332A 

45340.C 4 9 5 2 C . C  C.42b 225.4 -6.R 3.06 1.396 98.8 0.918 11.678 341.6 53P.9 0.959 22.3976 -2.43 0.127 147.1 157.3 -68.0 0.182 
9.Pl 6.85 13.8h T m 0  18.169 19L.2 52.0 57.6 

4536r.r 4952'1.1: c . 3 8 3  2 n t . ~  -71 .1  -7.57 1.395 u9.1  0.916 11.124 I.H 1 m . 7  0.98411 2 2 . ~ 6 4 ~  3 . 1 2  0.128 147.1- 162.3 -69.2 0.182 
8 . r ~  4.~5 12.93 ONE 18.7b9 iq r .2  52.0 57.7 

45373.C1 4952C.C 0.396 2?1.8 -14.3 
R.35 4 . 4 5  13.20 

-1 .36  1 . 3 9 4  8 4 . 3  0.917 
G Y E  18.769 i w . 2  5z.u 

11.719 
57.2 

12.0 17U.8 0.9760 22.463A 1.87 0.128 147.1 161.0 -69.0 0.182 

45380.C 49520.0 C . 4 3 3  197.6 -10.7 -0.95 1 .303  79.3 0.919 l l .bS7 22.3 170.9 0.9520 22.4426 1 - 4 1  0.128 147.4 lhC.7 -6H.7 0.183 
9 . 1 ~  4.8614.54 0 ~ t i 8 . 7 6 q i 9 r . 2  57.0 57.4 

45390.0 4952P.C c.481 195.2 -H.7 -C.75 1.J91 74.4 0.922 11.658 32.6 171.1 0.9150 22.401A 1.15 C.126 147.8 16C.8 -68.3 0 . 1 8 4  
10.47 4.47 1 5 . 3 4  ONE 1P.769 19r.2 52.C 51.7 

454nn.c 4952c.c 0.557 1 9 4 . 8  -7.9 -c.63 1 . ~ 8 9  69.4 0.926 1 1 . 6 ~ 4  43.0 171.5 c.8640 2 2 . 3 4 3 ~  c.99 0.125 148 .3  161.1 -67.0 0.185 
12.13 4 . 8 8  17.11 ONE 18.769 1 Y b . Z  52.0 5 8 . 2  

c 
45410.C 49520.0 C.614 196.C -8.9 -0.56 1.387 64.3 0.931 11.537 53.4 171.9 @ . B O 1 0  22.273A 0.86 0.123 149.0 161.5 -67.3 0.186 

1 4 . ~ 7  4.90 18.97 O N E  18.769 iqr- .7  52.0 511.11 

A l r R l V b L  O A T t  = 2449620.0 

4531r.r 49620.0 0 . 6 ~ 3  225.6 - 1 5 . 5  n.77 1.393 113.2 0.927 11.301 311.6 532 .5  0.826 2 1 . 7 7 7 ~  0.0 0.115 146.1 162.0 -65.9 0 .180  
13.2M 4.H3 1H.17 ThO 19.282 189.R 50.9 61.4 

45320.0 4962C.n 0.534 227.2 - 1 5 . 1  r.99 1.394 10h.5 0.923 11.3r5 321.4 532.1 0.881 21.8661 -0.76 0.117 145.7 161.2 -66.5 0.179 
11.56 4.82 16.39 TkO 19.282 1 R Y . H  50.9 60.6 

4533r.0 49620.0 0.473 727.1 - 1 3 . 3  1.44 1.395 103.n 0.919 11.433 331.2 5 3 1 . 8  0.925 21.9411 -0.76 0.119 145.4 166.2 -67.r 0.179 
1C.IP 4 . R l  14.91 T h 0  19.282 lR'f.8 50.9 60.0 

45340.C 49bZC.O 0.426 225.R -7.Q 2.40 1.395 19.0 0.917 11.479 341.2 531.6 C.958 21.999A -2.17 0.121 145.2 15H.4 -67.2 0.178 
9.P2 4-81 1 3 - 8 3  Tho 19.2H2 189.R 50.9 59.6 

453hO.C 49b20.1 0.304 207.1 -22.6 
d . < 8  4 . 8 1  1 2 . 8 1  

- 7 . 9 7  1.395 R Y . 4  0.915 
U N t  19.282 18Y.8 50.9 

11.522 
59.2 

1.3 171.4 C.9840 22.059A 3.46 0.122 145.1 163.5 -68.4 G.178 

45370.C 49620.7 0 . 3 0 4  202.4 -15.0 -1.47 1 . 3 9 4  84.5 0.915 11.518 11.5 171.4 0.5760 22.0596 1.96 0,122 145.2 162.0 -68.2 0.178 

45380.0 49620.0 0.431 198.1 -11.1 -1.00 1.392 79.6 0.917 11.497 21.8 171.5 0.95+0 2 & @ G { A  1.45 0.121 145.5 161.6 -67.9 0.179 

8 - 3 1  4 . 8 1  13.12 ONE 19.282 1 8 4 . 8  50.Y 59.2 

9.12 4.Rl 13.93 ONE 19.182 189.8 5 G . 9  59.4 

45390.0 4962U.0 0.485 195.7 -9.0 -P.78 1.391 74.6 0.92C 11.461 32.1 171.8 0.9170 22.005A 1.18 C.120 145.8  161.7 -67.6 0.180 
i n . 3 ~  4.82 15.21 LINK 19.287 1 8 9 . 8  53.9 59.7 

45400.0 49620.C 0 . 5 5 3  1 9 5 . 3  -8.2 -0.66 1.3R9 69.7 0.924 11.411 42.4 172.1 0.8670 21.9561 1.00 0.119 146.4 161.9 -67.1 0.181 
12.C2 4.84 I6.8b ONE 19.282 1HQ.R 50.9 60.2 

45410.0 49626.0 0.629 196.4 -8.2 - O S 8  1.386 64.6 0.929 11.350 52.8 172.5 0.8090 21.8946 0.87 0.117 147.1 162.3 -66.5 0.182 
13.94 4 - 8 5  18-79  ONE 19.202 189.8 5C.9 6G.R 

A R R I V A L  O A T f  = 2449120.0 

4531n.o 49720.0 

4532c.c + U ~ C . U  

45330.0 49720.0 

45340.C 49720.C 

45350.C 49720.0 

45360.0 4972r.o 

45370.0 49120.0 

45380.0 4972o.n 

45390.0 49720.0 

0.6P7 226.1 -15.7 
13-38 4.80 I R . I ~  

0.537 227.7 -15.3 
1 1 . 6 4  4.7R 16.47 

0.476 227.7 -13.6 
1r.16 4.77 1 4 . 9 3  

r.427 226.3 -8.7 

0 . 5 9 ~  242.8 40.0 

9.c-5 4.77 13.81 

12-04 4-83 17.77 

0 . 3 8 5  207.4  -74.4 
8.11 4.77 12.87 

0.393 203.1 -15.7 
8.2M 4.77 13-05 

0.428 196.7 -11.6 
9 . P h  4.77 13.83 

0.487 196.3 -9.4 
10.30 4.78 15.08 

n.77 1.393 113.5 0.926 
T k O  2@.635 189.4  49.8 

0.98 1 . 3 9 4  10H.7 0.922 
Tun 20.635 i w . 4  49.8 

1.40 1.395 104.0 0.918 
T k O  20.635 189.4  49.8 

7.59 1.395 99.2 0.915 
TUG 7C.635 1R9.4 49.8 

21.41 1.395 94.5 0 .914  
Tho 20.635 189.4  49.8 

-3.35 1.394 89.6 0.913 
ONE 20.635 189.4 4 9 . n  

-1 .59 1.393 84.7 0.914 
ONE 20.635 189.4  49.8 

-1.06 1.392 
O N F  20.635 

79.8 
1R9.4 

0.916 
49.8 

-0.82 1.39C 74.9 0.919 
O N E  20.635 189.4 49.8 

11.142 311.1 533.1 0.823 21.461A 
63.4 

i 1 . 2 ~ 9  370.8 532.7 0.878 2 1 . 5 ~ 0 ~  
b2.b 

11.265 330.7 532.4 0.923 21.6076, 
62.0 

11.3r8 340.7 532.2 0.951 2I.h,506 
61.6 

11.336 350.6 532.0 C.977 21.6946 
67.2 

11.348 0.8 172.0 0 . ~ 4 0  21.7126 
61.2 

11.345 11.0 172.0 0.9770 21.7136 
61.1 

11.327 21.3 172.1 0.9550 21.6981 
61.3 

11.293 31.6 172.3 0.9200 21.6676 
61.7 

0.0 0.109 i44.c 162.7 -65.0 0.177 

-0.26 0.111 143.7 161.9 -65.7 0.176 

-0.72 0.113 143.4 161.0 -66.2 0.175 

-1.96 0.115 143.2 159.4 -66.4 0.175 

-20.83 0.116 143.1 145.3 -62.7 0.100 

3.89 0.116 143.1 164.7 -67.6 0.174 

2.07 0.116 143.2 162.9 -67.4 0.175 

1.5C 0.115 143.5  162.5 -67.1 0.175 

1.21 0.114 143.8 162.4 -66.8 0.176 
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1 9 8 3  
EAhTll-UHANUC 

DEPART ARRIVE S P f  F D  
ov1 

H A  
OV? 

IJCCL 
O V T  

I 1  
LEG 

V 1 PSI I ECCEN 
COlST R A S  OFCLS 

SMA THETI THE12 PERIH 
LAYOA 

APHEL I 2  v 2  P S I  2 R A OCCL SPEED 

45400.0 49720.0 0 . 5 4 0  195.7 4.5 -C.68 1.388 69 .9  0.923 11.747 41.9 172.6 C.8700 21.624A 1.02 0.113 144.3 162.6 -66.3 0.177 
11.91 4.81 11,.7n ONE 20.635 189.4 49.0 62.1 

4531t.0 4982C.J 11.611 226.6 -15.8 
13.47 4.76 1 8 . 2 4  

4532r.o 49820.n 1 . 5 4 1  228.7 -15.2 
11.72 4.15 lh.47 

4533o.r 491320.0 0.478 22R.3 -13 .9  
10.22 4.74 14.96 

4534c.r 49wo .n  r.429 2 2 6 . 8  -9.5 

4535p.n +w?o.r) n . 4 6 6  232.8 21.6 

Y.nH 4.73 1'4.01 

9.94 4.75 14.61 

C.3R7 2C7.5 -26.6 
H . I ~  4.73 12.w 

4537o.c 4 9 ~ 2 0 . 0  0 . 3 9 1  203.7 -16.5 

4538o.r 4'3820.0 n.475 1 9 9 . 4  -12.1 

R.75 4.73 12.90 

8.99 4.74 13.76 

45390.0 4482C.0 Q.47R 196.8 -9.R 
10.21 4.75 14.95 

4 5 3 5 0 . 0  49920.0 ~ . 4 3 1  221.7 1 1 . 8  

45360.0  49920.0 0 .39~  207.4 - 2 9 . 3  
4.22 4 . 7 0  12.92 

453713.0 49970.0 0.391. 234.4 - 1 7 . 3  
8.22 4.70 12.92 

8.93 4.70 13.63 

9.13 4.71 13.84 

45380.0 49920.0 0.422 2J0.1 -12.6 

45390.0 49920.0 0.474 197.4 -13.2 
10.12 4.71 14.83 

45400.0 49920.0 0.539 196.7 -9.1 
11.68 4.73 16.41 

45410.0 49920.0 0.613 197.7 -8.9 
13.54 4.74 18.29 

-C.6C 1.386 64.9 0.928 11.190 52.2 173.0 0.8090 21.570A 0.88 0.111 145.0 162.9 -65.7 0.179 
UNF 20,635 189.4 49.8 62.7 

ARRIVAL OATF = 7449820.0 

C.77 1.393 113.7 0.926 l l .CC5 310.5 593.7 0.819 21+191A 0.0 0.103 141.9 163.4 -64.9 0.174 
T k O  1Y.814 189.1 4R.7 65 -4  

0.97 1.394 101.1 O.CI21 I l . O b 8  370.3 5 3 3 . 3  0.875 21.2616 -0.25 0.106 141.5 162.6 -64.0 0.173 
TkO 1 9 . 8 1 4  1H9.1 4H.7 64.6 

I I . I Z I  330.2 533.0 0.921 
64 .U 

2 1.3204 -0.69 0.108 141.2 161.7 -65.4 0. 172 

7.42 1 . 3 9 4  99.5 0.914 11.161 340.1 532.8 0.955 21.3h6A -1.79 0.109 141.1 16C.3 -65.6 0.171 
TWll 19.814 lSY.1 48.7 63.6 

12.26 1 . 3 9 4  94.7 0.913 11.IR7 35C.1 532.6 0.977 21.39Rb -11.69 0.110 141.0 151.8 -64.C 0.173 
1-0 19.814 189.1 CH.7 63.5 

-7.91 1.394 8 9 . 8  0.91? 11.2PO C.3 172.6 C.9840 21.415A 4-46 0.111 141.0 165.9 -66.8 0.171 
O+4E 19.H14 189.1 48.7 6 3 . 1  

-1.72 1.393 85.0 0.913 11.197 10.5 172.6 0.5780 21.416A 2.20 0.111 141.1 163.7 -66.6 0.171 
CNE 19.814 l H 9 - 1  48.7 6 3 . 1  

-1.12 1.391 H C . 1  0.914 11.180 20.7 172.7 0.5570 21.403A 1.56 C . 1 1 0  141.1 163.2 -66.3 C.172 
UNt 19.814 189.1 48.7 6 3 . 3  

-0.86 1.390 75.2 0.917 11.149 31.0 172.9 0.9220 21.3776 1.24 0.109 141.7 163.2 -66.C n.173 
O N F  19.814 189.1 4R.7 b3.6 

- ~ . I I  i . i t 1 t i  70.7 r ' . w i  i i . i n t ,  < , I . {  173.2 r . ~ 7 4 0  2 1 . 3 3 ~ ~  1.04 0 . 1 0 7  1 4 7 . 2  1 6 3 . 3  -65.') 0.174 
lJNl I Y ~ ~ I l ~ ~  l ' l U . 1  4 U . I  1jG. l  

-F.62 1 .3Rh 65.2 0.926 11.n53 51.6 173.5 0.8130 21.2926 0.89 0.105 142.8 163.6 -65.P 0.175 
LINE 19.814 1RY.1 48.7 64.6 

APRIVAL DATE = 244997C.11 

0.17 1.392 114.0 0.975 10.Htl7 309.q 534.7 O.HI6 20.959A 0.C 0.098 139.6 164.0  - 6 3 . 3  0.172 
l u l l  18.6W. 1H0.7 47.h 1 ~ 7 . 3  

G.96 1 . 3 1 3  1 W l . 3  0 . 9 2 0  I l l . ' 1 4 /  + l Q . 7  3i3.f2 Ir.dI2 71.071A -0.74 U.101 11'>.7 1 6 3 . 3  -64.11 1).170 
1hCl lB.b96 l l lh .7  47.6 l a l > . l ~  

1.33 1.394 104.5 n.YI6 10.9~36 3 2 9 . b  533.6 C.519 21.0746 - 0 . O h  0.103 139.C 162.4 -64.5 0.169 
TWO 18.696 188.7 47.h 66.0 

2.27 1 . 3 9 4  99.7 0.914 11.034 339.6 533.3 0.5154 21.115A -1.65 O.IC4 138.8 161.2 -64.H 0.169 
Thl) 1R.696 1R8.7 47.6 65.5 

R.66 1 . 3 5 4  94.9 0.912 
TWO 18.b96 188.7 47.6 

11.060 349.h 533.2 0.976 
b5.4 

21.1446 -8.09 0.105 138.7 155.4 -64.c 0.169 

-4.65 1.353 9C.1 0.911 11.n72 359.8 533.1 0.984 21.1596 5.18 0.106 138.8 167.3 -66.1 0.168 
UNE 18.696 188.7 47.6 65.1 

-1.87 1.392 85.3 0.912 11.079 10.0 173.2 0.9790 21.1614. 2.34 O.lC5 138.9 164.5 -65.8 0.168 
ONE 18.696 1H8.7 47.6 65.1 

-1.19 1.391 80.4 C.913 
ONE 18.b96 188.7 47.6 

11.054 
65.2 

20.2 173.3 0.9590 21.150A 1.62 0.105 139.1 163-9 -65.6 0.169 

- T . 9 C  1.389 75.5 0.916 11.026 30.4 173.4 0.9250 21.1276 1.27 0+104 139.4 163.8 -65.2 0.170 
ONE 18.696 1R8.7 47.6 65.5 

4 - 7 4  1.387 70.5 0.920 10.986 40.7 173.1 0.8770 21.094A 1.06 0.102 139.9 163.9 -64.8 0.171 
ONE 18.696 108.7 47.6 66.0 

- 0 . 6 4  1.385 65 -6  0.925 1Q.935 51.0 174.0 0.8180 21.053A 0.90 0.10C 140.5 164.2 -64.2 0.173 
CINE 18.696 188.7 47.6 66.5 

AhRlVAL UATE = 2450020.0 

4531C.0 501320.0 0.619 227.5 -16.1 0.77 1.392 114.3 0.925 10.786 309.3 534.7 0.812 20.76161 0.0 0.093 137.1 164.5 -62.5 0.169 
13.69  4.71 18.39 TWO 19.855 1 8 8 . 4  46.5 69.3 

45320.0 5OO2G.0 0.548 229.3 -15.8 0.95 1.393 109.5 0.92C 10.R43 319.2 534.4 0.869 20.8166 -0.23 0.096 136.8 163.9 -63.2 0.168 
11.9C 4.69 I6.6U TkO 19.855 1R8.4  46.5 68.6 

45330.C 5Cl920.0 0.4H4 229.5 -14.5 1.30  1 . 3 9 4  1C4.8 0.916 ln.R90 329.1 534.1 0.917 20.863A -0.63 0.C98 136.6 163.1 -63.7 0.167 
10.36 4.68 15.04 Tho 19.855 1 8 8 . 4  46.5 67.9 

45340.0 5*1920.0 0.433 228.1 -10.8 
9.17 4.67 1 3 - 8 1  

lP.926 339.0  533.9 0.952 
67.5 

20,8991 -1.53 0.099 136.4 161.9 -64.1 0.166 

45350.0 5D020.0 0 . 4 1 8  225.5 5.9 6.75 1.394 95.2 0.911 10.95G 349.1 533.R 0.975 20.9256. -6.18 0.100 136.4 157.6 -63.6 0.166 
6-82  4.67 13-50 T W O  19.855 188.4 46.5 67.2 

45360.0 50070.0 0.396 206.8 -33.0 -5.69 1.393 9C.4 0.910 10-962 359.2 533.7 0.984 20.939A 6.21 0.101 136.4 168.9 -65.4 0.166 
0.34 4.67 1 3 - 0 1  ONE 19.855 1R8-4  46.5 67.1 
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196 + 
E A R T C - U R A N U S  

O t P A R T  A R l l V L  SI>FCI) I* n 1XCL 
U V I  uv? $ i v r  

4537c.c ~0020.n 0.3119 zn5.1 -18.2 

45380.0 5?nzc.o 0.42- 2110.13 -13.2 

45390.0 50020.0 0.473 193.1 -111.6 

8.19 4.67 12.R6 

H.87 4.67 1 3 . > 4  

10.r3 4.68 1 4 . 7 1  

I 1 V 1 PSI 1 FCCFN SHA T l i E T 1  THETZ P t R I H  APHEL 1 2 V 2 PSI 2 R A OLCL SPEfO 
L F G  ( n i s i  H A S  ~ L L S  L A H O A  

-2.73 1.392 85.5 0.911 lfl.Y61 9.4 173.7 C.98CO 20.942b 2.50 0.101 136.5 165.3 -65.0 0.166 
ONE 19.855 1HR.4 46.5 67.0 

-1.26 1.391 M.7 0.912 11.946 19.6 173.9 0.9600 20.932A 1.68 0.100 136.7 164.6 -64.8 0.166 
ONE 19.855 lRO.4 46.5 h7.2 

-Pa94 1.789 75.R @.915 10.920 29.8 173.9 0.9270 20.913A 1.3C 0.099 137.C 164.4 -64.5 0.167 
ONE 19.855 188.4 46.5 67.4 

45400.C 5902O.C 0.535 197.3 -7.4 42-77 1.3R7 7C.8 0.919 10.H82 40.1 174.2 0.8800 tO.fl84A 1.08 0.097 137.4 164.5 -64.0 0.168 
11.57 4-70 lh.27 O N E  19,855 1RR.4 46.5 67.9 

45410.C 50020.6 O.CC8 198.2 -9.2 -C.hb 1.3R5 b5.9 0.924 1C.835 50.4 174.5 O.eZ20 20.8491 0.92 0.095 138.1 164.1 -63.5 0.110 
1 3 . 4 1  4.7) 1 8 - 1 2  ONE 19.R55 IHH.4 46.5 hH.4 

A F H l V A L  O A l t  = 2456220.0 

45310.0 5022tJ.J 6.h2R 22R.5 - 1 6 . 4  0.77 1.391 114.9 0.924 I?.hZb 308.1 535.7 0.804 20.4474 0.0 0.0R4 131.8 165.5 -61.0 0.166 
13.92 4.67 le .59 TNII 19.365 187.8 4 4 . 3  f 3 . 1  

4532c.o ~ I J ~ Z O . ~ I  0.556 739.5 -16.7 n.94 1.392 1 i r . i  0.919 10.676 317.9 535.4 r.863 20.4904 -0.22 n.087 131.6 164.9 -61.1 0.164 
12.1(2 4.65 16.76 T n f l  19.365 187.8 44.3 77.4 

45310.r 50220.3 0.491 237.9 -15.1 
10.52 6-64 15-16  

l . ? S  1.393 105.3 0.915 10.719 327.9 535.1 0.911 20.5274 -0.59 0.089 131.4 164.2 -62.2 0. 
ThO 19.365 1R7.H 44.3 71.R 

163 

45340.0 511220.0 0 . 4 3 8  22'2.5 -11.1 1 . 7 4  1.391 I0L.h 0.912 13.753 337.9 534.9 r.949 20.556A -1.34 0.091 131.3 163.3 -62.5 0.162 
9.27 4.63 13.Yn Tk11 IY.365 1M7.8 44.3 71.3 

4 5 3 5 0 . 0  5 3 2 ~ 0 . n  0.4~8 220.1 -1.9 4.76 1.393 95.8 n.1ir 10.775 347.9 5 3 4 . ~  0.973 20.5774 - 4 . 2 ~  0.092 131.3 16c.5 -62.4 0.161 
R.62 4.62 13."5 1hO 19.365 lH7.8 44.3 71.0 

5 5 3 m . r  5lJ22'3.0 C.429 
9.G7 

702.3 
4.64 

- 4 5 . 7  
13.71 

-9.77 1.392 
ONC 19.365 

9c.9 
187.8 

<1.909 
44.3 

IO. 7117 
71.0 

358. 1 534. , 7  0.9R4 20.5894 10.27 0.092 131.3 173.7 -64.1 0.163 

4537r.0 5022C.0 n.387 206.4 -?1.4 - 7 . 4 5  1.391 8 6 . 1  0.909 lQ.7llh 8.2 174.7 0.9810 20.5924 2.9C 0.092 1 3 1 . 4  166.8 -63.6 0.161 
8.15 4.6) 12.7H LINE 19.365 187.H 44.3 70.8 

45380.0 5?22c.o n . * 1 4  2 ~ 2 . 2  - 1 4 . 4  -1.42 1 . 3 9 1  01.2 c.911 10.775 18.4 174.8 0.9640 20.5861 1.83 c.092 131.6 1 6 5 . ~  -63.3 0.162 
8.15 4.63 13.38 ONE 19.365 187.8 44.3 70.9 

45390.0 5J22O.G 0.463 !99.4 -11.4 - 1 . 7 3  1.3H8 7h.4 0.913 10.752 28.6 174.9 0.9320 20.671A 1.38 0.091 131.8 165.5 -63.@ 0.163 
9.H5 r .64 14.49 ON€ 19.365 1R7.R 44.3 11.2 

454W.G 5 0 7 2 0 . 0  0.575 1YA.4 -IO.*? - 0 . 8 3  1.3Hl 71.5 0.917 1U.7IH 3 0 . 8  175.1 0.087D 20.550A I.1L 0.OR9 132.2 165.5 -62.6 0.164 
11.34  4.h5 1'1.99 11NF 19.365 187.8 44 .3  71.6 

6 5 4 1 0 . 0  5'3220.0 0.548 199.2 -9.7 -0.71 1.3R4 hh.5 0.YZZ 1 n . h l b  49.1 175.4 C.8300 20.521A 
13 .14  4.67 17-81 LINE 19.365 187.H 4 4 . 3  72.1 

0.94 0.C87 132.7 lb5.7 -62.1 0. 166 

~ R R ~ V A L  O A T *  = 245042~ .0  

45310.0 50420.0 0.638 229.6 -16.7 0.77 1.391 115.5  0.924 10.5C9 376.7 536.5 C.795 20.2236 0.0 0.C71 125.8 166.4 -55.6 0.163 
1 4 . 1 8  4.h4 18.H2 I k O  20.385 187.2 42.7 76.R 

45320.0 50420.0 0.5b5 231.7 -1h.b 
1 9 - 3 3  4.h2 Ib.35 

0.92 1 . 3 ~ 7  11r.7 0.919 
l h f l  20.3H5 187.2 42.2 

10.556 316.6 536.3 P.855 20.256A 
76.1 

-6.21 0.080 125.7 165.8 -6c.2 0.161 

45330.0 59426.0 C.499 232.3 -15.6 1.2U 1.393 105.9 0.915 10.595 326.6 536.1 6.906 20.2844 -0 .54  0.C82 125.1 1b5.2 -6L.8 0.160 
10.71 4.61 1 5 . 3 1  TWI z o . 3 ~ 5  187.2 42.2 75.5 

9.40 4.60 14.00 Tun 2 v . j ~ ~  187.2 42.2 75.0 
45340.0 50420.0  0.443 231.0 -12.9 1.79 1.393 101.1 0.911 10.626 336.6 535.9 0.945 20.3ClA -1.19 0.084 125.7 164.4 -61.1 0.159 

45350.C 504)C .O 0.41'7 2ZB.L) -4.8 3.74 1.393 7 6 . 3  0.90'4 10.b47 346.7 535.8 0.971 2013246 -3.19 0.085 1?5.1 162.4  -61.1 0.158 
d.60 4.59 17.11 TU11 2r .1 I IS  1117.2 4f.7 14.7 

45370.C h0470.11 0 . 3 f l C  207.7 - 2 5 . 1  - > a  12 1.391 Hh.7 0.WH 1 : L f h O  7.0 175.7 0.SMZI) 20.317A 3.46 0.OR5 125.8 168.2 -6?.2 0.158 
0.14 4.50 12.73 UNF 70.385 1137.2 42.1' 74.5 

45380.il 50420.0 0.4t9 203.8 -15.8 - i . b?  1.390 R I . H  0.9~9 i ~ . h 5 n  17.1 175.1 r.9670 20.3334 2.01 0 . 0 ~ 5  126.0 166.9 -61.9 0.151) 
H.64 4.59 1 3 . 1 3  0NF 2C.3H5 187.2 42.2 74.6 

49390.0 50420. ' l  0 . 4 5 5  200.H -12.4 -1.13 1 . 3 R R  77.C 0.112 10.630 27.3 175.8 0.9310 20.3224 1.46 0.084 126.2 166.5 -61.6 0.159 
9.68 4.60 14.28 ONE 2P.385 lR7.2 42.2 74.8 

4540C.C 53420.0 0.516 199.6 -10.7 -0.R')  1.386 72.1 0.916 l T ) . b T O  37.3 176.0 0 . 8 9 4 0  20.3@7A 1.17 O.Ofl2 126.4 166.4 -61.3 0.160 
11.12 4.61 15.73 ONE 20 .3P5  187.2 42.2 75.2 

45410.0  %'74/0.0 0.5H7 ?F0.7 -11 .3  -0.75 1.3H4 hl .2  0.921 1'1.5t-1 47.7 176.2 0.8390 20.786A 0.91 0.080 126.8 166.5 - 6 C . B  0.162 
I).III 4 . 1 . )  i r . u *  IINI m . ~ i v ,  1111.7 ~ ~ 1 . 1  t ' , . t ,  

k R R l W h C  O A T i  = 245FI62C.0 

45310.C 50620.5 0.649 230.7 -17.C C.77 1.391 116.2 0.925 10.427 305.4 537.4  0.786 20-068A 0.0 0.071 119.2 167.0 -5H.3 0.161 
14.45 4.62 19 -07  Tho 19rOL8 Itlb.7 40.0 8 0 . 3  

0.575 232.9 -17.Q 
12.57 4.66 17.17 

0.91 1.392 111.4 1.919 10.470 315.3 537.1 0.848 20.0924 
THO i 9 . r ~ ~  186.7 40.0 79.6 

-0.20 0.074 119.3 166.5 -59.6 0.159 

45330.c 50620.0 n.5r7 233.7 -16.1 1.16 1.392 106.6 0.914 10.507 325.3 536.9 0.900 20.114~ -0.51 0.076 119.4 166.0 -59.5 0.157 
10.91 4.58 15.49 T U 0  19.0Cfl 186.7 40.0 79.1 

45340.0 50620.0 0.450 232.6 -13.8 1.66 1.393 101.8 0.911 10.536 335.3 536.8 0.940 20.1314 -1.07 0.070 119.6 165.3 -59.8 0.156 
Y.55 4.57 14.12 TU0 19.00R 186.7 40.0 78.6 
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OEPAHT A R R I V E  

45350.0 '~062o.n 

45370.0 5"b20.7 

4538C.O 50620.0 

45390.0 50620.0 

* ~ ~ o c . o  50620.3 

4541r.0 50620.0 

45320.C 50820.0 

4533n.0 5 2 R Z O . O  

45340.0 53RZC.J 

45350.r 5 a ~ 2 n . n  

4536o.n 5'1~:n.o 

45310.0 57R7O.0 

45387.0 50820.3 

4539C.C 5382C.3 

454no.0 57820.9 

4541o.c 50820.9 

45420.C 50820.0 

w c r i i  R A I J F C L  

c.4r9 230.3 -7.5 

UV1 UV2 U V T  

8.64 4.56 13.20 

0.3R7 2(R.R -26.7 
H.11 4.56 12.73 

0.41,) 205.5 -17.3 

0.448 202.3 - 1 3 . 4  

O . > C ~  200.9 -11.5 

8 . 5 4  4.56 13.10  

9.51 4.51 14.0rI 

10.89 4.59 15.48 

0.576 201.3  -1'1.9 
12.60 4.60 17.2p 

P.5H5 234.2 - 1 7 . 3  
l L . R 3  4 - 5 9  17.'11 

0.51h 235.2 -16.6 
11.17 4.51 15.h9 

0.457 234.3 -14.6 
9.71 4.55 14.27 

0 . 4 1 3  731.9 - 0 . 5  
H.72 4.55 1 3 . ? 7  

0.447 234.4 17.R 
9.38 4.56 13.9C 

C.393 209.2 -32.0 
8.28 4.54 1 2 . ~ 2  

9.401 207.2 -19.1 

0.441 203.9 -14.5 

8.45 4.54 12.99 

9 . 3 4  4.55 13.89 

0.497 212.3 - 1 2 . 3  
10.67 4.57 15.?4 

0.565 202.5 -11.5 
12.33 4.58 16.91 

0.640 204.2 -11.6 
1 4 . 2 4  4.60 18.84  

I I V I P 5 I  I tLCEN (HA T H € T I  TllET2 P E H l H  APHCL I 2 V 2 P S I  2 K A OkCL SPELU 
L E G  CUIST R A S  U t C L S  LAHOA 

7.11 1.397 97.0 C.90R 10.556 3'15.4 536.6 0.968 ZG.144A -2.57 0.079 119.7 163.8 -59.9 0.156 
TkO 19.CF8 1Mh.7 40.0 78.3 

-3.86 1.391 117.3 0.9C7 10.569 5.6 176.6 0.9840 20.155A 4.29 0 . G B O  119.8 169.6 -6l.C. 0.155 
ONE i9.ron 1136.7 40.0 76.1 

-1.85 1.389 82.5 0.908 1C.561 15.8 176.6 O.57CO 20.153A 2.23 0.079 119.9 167.8 -60.7 0.156 
ONE 19.COR 186.7 40.0 7H.1 

-1.24 1.288 77.6 0.911 10.544 26.0 116.7 0.5420 2G.1466. 1 -56  0.078 120.1 167.3 -6C.4 0.156 
ONE 19.Uil8 186.7 40.0 78.3 

-0.96 1.386 72.8 0.914 10.518 36.1 116.4 0.9C10 20.134A 1.22 0.077 120.2 167.2 -60.1 0.158 
ONE 19.C08 1Rb.7 4O.C 7R.6 

- q . 8 P  1.384 h7.9 0.919 10.484 46.3 171.0 0.R4HO 20.1294 1.OG 0.075 120.5 167.2 -59.1 0.159 
ONC 19.008 186.7 4n.c 79.0 

ARRIVAL DATk = 245Cfl20.0 

0.90 1.392 112.0 0.919 
Tkf l  20.746 186.2 37.9 

10.412 313.9 537.9 0.839 
83.0 

19.9856 -0.19 0.C69 112.5 167.1 -57.H 0.158 

1.17 1.392 107.2 0.915 10.447 323.9 531.7 0.893 2O.CCOA -0.48 0.072 112.U 166.6 -58.3 0.156 
1hO 20.746 186.2 37.9 R2.5 

1.56 1.392 1 C 2 . 4  0.911 10.474 333.9 537.6 C.936 20.0134 -0.98 0.073 113.0 166.0 -58.1 0.155 
T U 0  2L.746 lHh.2 37.9 R2.0 

2.69 1.392 97.h 0.908 1C.494 344.0 537.5 0.966 20.C23A -2.16 O.Ol4 113.2 164.8 -58.8 0.154 
T W O  2(.74b 1 H O . 2  37.9 H1.7 

1q.79 1 . 3 ~ 2  92.8 n . w 7  i r 1 . 5 ~  354.1 537.4 n.462 2 0 . 0 2 9 ~  -10.32 0.075 1 1 3 . 4  158.3 -57.7 0.155 
Tk0 2P.74h 1 8 t . 2  37.9 81.6 

-5.23 1.391 H8.0 0.906 
UNE 20.146 186.2 37.9 

16.508 
ni .5  

5.64 0.015 113.5 171.4 -59.9 0.154 

-2.14 1 . 3 8 0  H3.1 0.9C7 10.5I'Z 14.4 177.4 0.9730 20.0304 2.5C 0.P75 113.6 168.7 -59.6 0.154 
ONE 2G.746 186.2 37.9 81.5 

-1.38 1.388 78.3 0.910 
ONE 20.746 186.2 37.9 

10.486 
H1.7 

24.6 177.5 0.9470 20.C26A 1.68 0.074 113.6 168.0 -59.3 0.154 

-1.04 1.386 73.5 7.913 10.463 34.7 177.6 0.9080 20.0186 1.28 0.013 113.6 167.8 -59.n 0.156 
ONE 20.146 186.2 37.9 81.9 

-6.86 1 .3R4  613.6 0.91R 10.432 44.8 177.7 0.856D 20.008A l . C 4  0.071 113.7 167.7 -56.6 0.157 
ONE 20.746 1Rb.2 37.9 82.3 

-0.15 1.362 63.7 0.924 10.395 54.9 177.9 0.7940 19.9966 0.86 0.068 113.8 167.8 -58.2 0.160 
ONE 20.746 186.2 37.9 R2.7 



1 9 8 4  
EARTH-UR ANUS 

DEPART 4RR 1 VE K d  
O V 2  

UECL 
ov 1 

I 1  
LEG 

V 1 P S I  I tCCtN 
CUlST RAS UECLS 

$HA THETI 
LAHOA 

THfl2 PFRIH APHEL 

ARHfVAL OATZ = 2446890.3 

45740.0 46890.0 9.637 233.0 -19.5 -0.16 1.648 Y 1 . 9  1.680 -1.450 357.0 480.9 0.986 NA 
1 4 . 1 5  20.32 34 .4H ONE 18.1171 227.0 79.3 9.3 

45750.0 46890.0 0.643 227.P -15.0 -0 .14 1.649 85.6 1.685 -1.437 7.0 120.8 0.9840 NA 
14.39 29-42 34.71 ON€ 18.871 727.0 79.3 9.3 

ARHlVAL DATE = 2446990.0 

45720.0 46990.0 O.t*7 239.'5 -2u.9 -0.26 1.6C3 102.0 1.509 -1.864 340.1 485.5 0.949 NA 
14.w 17.98 32.38 UNC 18.301 222.7 78.5 10.6 

45730.C 46990.0 O . C C 8  234.7 -20.1 -0.21 1.604 96.3 1.530 -1.841 349.5 484.7 0.975 ' NA 
13.41 18.S8 31.49  ON€ 18.301 222.7 78.5 10.5 

4574n.0 46990.0 0.597 229.3 -18.7 
13.n0 18.16  71.16 

-0.18 1.005 90.4 1.541 
ON€ 18.301 272.7 78.5 

-1.R22 359.3 484.3 0.981 
10.4 

NA 

45750.0 46990.0 3 . ~ 4  223.0 - 1 6 . 9  -0.16 1 . ~ 5  84.3 1.542 -i.wi,u 9.4 124.4 n.9810 NA 
13.30 18.23 31.57 ONF 10.301 222.7 78.5 10.4 

45760.0 46990.0 0.646 217.4 -15.2 -0.15 1.6C5 77.9 1.531 -1.797 19.9 124.8 0.9550 NA 
14.37 1H.29 32.66 UNt 18.3C1 222.7 78.5 10.4 

ARRIVAL 0ATt = 2447090.0 

4 5 7 2 0 . ~  47090.0 o.c.02 235.8 -7c.5 -0.29 1.569 100.5 1 . 4 1 1  -2.325 342.3 488.6 0.956 NA 
13.76 16.21 29.46 ONE 19.767 2ltl.9 77.6 11.7 

45770.0 47oqo.c 0.51.~ ~ 7 1 . 6  -19.4 -0.23 1.570 45.r 1.426 - 
12.31 lh.2H 78.68 ONF 19.767 218.Y 77.6 

2.798 351.5 487.9 0.97Y NA 
11.6 

45740.c 4 7 ~ 9 0 . 0  0.557 225.7 -17.9 -0.20 1.570 89.2 1.433 -2.277 1 .4  127.6 c.9abo NA 

4575o.c 47090.0 1.575 219.4 -15.9 -0.18 1 . 5 7 ~  ~ 3 . 2  1.432 -2.201 11.6 127.7 0.9770 NA 

12.12 16.35 28.47 ONE 19.767 218.9 77.0 11.5 

12.57 16.43 28-97 ONE 19.767 218.9 77.6 11.5 

45760.0 47090.G 0.C21 2 1 4 . 1  -14.1 -".I7 1.569 7b.9 1.421 -2.251 22.2 128.3 0.9480 NA 
13.75 16.45 31.70 ONE 19.767 218.9 77.6 11.6 

AHHlVAL OAit  = 2447190.0 

45730.0 47190.0  -C.26 1.543 9 3 . 8  1.343 
ONE 19.999 215.7 76.7 

-2.860 353.4 491.c 0.981 
12.7 

NA 

45740.c 47196.0 0 . 5 3 ~  222.4 -17.0 -0.22 1.543 88 .1  1.348 -2.836 3.4 130.8 0.9860 NA 

45150.0 47190.0 n.553 216.2 -14.9 - 0 . 2 ~  1.542 82.2 1.345 - 7 . ~ 2 0  13.7 131.0 0.9730 NA 

11.46 14.82 26-28 ONE 19.999 215.7 76.7 12.7 

12.r2 14.87 26.89 ONE 19.999 215.7 76.7 12.7 

45760.U 47190.0 0.6C4 711.1 -13.1 -0.18 1.541 70.1 1.335 -2.Hll'l 24.3 131.6 0.9400 NA 
15.29 14.90 2 t l . L Y  LlNt 19-99') 2 I S . I  1fB.7 12.8  

ARRIVAL OATC .I 2447290.0 

45700.c 47290.0 c . 6 3 ~  234.5 -21.4 - 1 . ~ 3  1.518 108.3 1.241 -3.714 327.0 496.2 0.895 NA 
14.111 13.30 27.48 ONE 18.512 212.9 75.7 14 .9  

45710.0 47290.0 0.581 233.9 -20.7 -0.54 1.519 1P3.4 1.256 -3.650 336.1 495.1 0.936 NA 
12.72 13.37 26.09 ONE 18.512 212.9 75.7 14.2 

45720.0 47290.0 0.536 230.9 -19.7 -0.37 1.520 98.1 1.268 -3.600 345.4 494.3 0.966 NA 
11.60 13.43 25.04 ONE 18.512 212.9 75.7 14.0 

45730.0 47290.0 0 . 5 1 ~  225.8 -18.2 -0.29 1.520 92.7 1.276 -3.561 355.1 493.8 0.983 NA 
10.97 1 3 - 4 9  24.46 ONE 18.512 212.9 75.7 13.9 

45740.0 47290.0 C.5C9 219.4 -16.2 -0.25 1.520 87.1 1.279 -3.533 5.1 133.7 0.9840 NA 
10.95 13.53 24.48 ONE 18.512 212.9 75.7 13.8 

45750.0 47290.0 0.536 213.3 -14.9 -0.22 1.519 81.3 1.275 -3.516 15.5 134.0 C.9680 NA 
11.61 13-56 25.17 ONE 18.512 212.9 75.7 13.9 

4576C.0 47290.C C.590 208.5 -12.2 -0.20 1.518 75.9 1.266 -3.506 26.3 134.7 0.9340 NA 
12.96 13.59 26-55 ONE 18.512 212.9 75.7 14.0 

APRIVAL DATE = 2447390.0 

45700.0 4739C.O 0.6C9 232.9 -22.1 -1.24 1.500 1117.3 1.195 -4.641 328.3 498.7 0.903 NA 
1 3 . 4 4  12.23 25-66 ONE 18.711 210.5 74.7 15.6 

45710.0 47390.0 0.554 232.0 -20.6 -0.61 1.501 102.3 1.207 -4.559 337.5 497.7 0.942 NA 
12.04 12.29 24.33 ONE 18.711 210.5 74.7 15.4 

I 2 V 2 P S I  2 R A OCCL SPEED 

0.85 0.891 174.5 1C4.4 -81.9 0.888 

0 .82  0.894 174.6 104.1 -82.0 0.891 

0.97 0.800 174.2 105.6 -81.q 0.799 

0.91 0.805 174.2 104.5 -82.0 0.803 

0.86 o.8m 174.1 103.9 -82.0 0 . ~ 0 6  

0.83 0.811 174.2 103.7 -82 .0  0.009 

e.80 0.813 174.3 104.1 -82.0 0.811 

1 . ~ 0  0.731 173.8 105.1 -82.0 0.731 

0.93 0.734 173.7 104.1 -82.C 0.734 

0.87 0.737 173.7 103.6 -82.0 0.737 

0 . 8 4  0.739 173.8 IC3.6 -82.C 0.739 

0.00 0.741 173.9 104.1 -82.0 0.741 

1.19 (1.667 174.4 1 C h . 3  -81.9 0.0CsY 

1.03 F.671 173.3 104.9 -82.0 0.672 

0.95 0.673 173.3 103.9 -82.0 0.675 

0.89 0.676 173.3 1c3.5 -82.1- 0.677 

0.84 0.677 173.3 1 ~ 3 . 6  -82.0 0.678 

0.81 0.670 177.5 104.3 -82.0 o.080 

1.76 0,611 173.1 L C 8 . 1  -81.9 C.615 

1.25 0.615 172.9 106.2 -82.C 0.618 

1 -07  0.618 172.9 104.8 -82.0 0.621 

0.97 0.620 172.8 104.0 -82.0 0.623 

0.90 0.622 172.8 103.6 -82.0 0.625 

0.85 0.623 172.9 103.8 -82.c 0.626 

0.81 0.624 173-0 104.7 -82.G 0.627 

1.97 0.565 172.6 108.4 -82.C. 0.571 

1.32 0.568 172.4 IC6.4 -8Z.C 0.573 
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1 9 8 4  
FAHTh-URANUS 

DEPART A R R I V E  S P F k 0  U A ULCL 
n v i  nvz D V T  

45720.0 47390.3 0.511 278.7 -19.3 
11.C1 12.34 23.35 

45735.0 4739C.C 0.469 223.2 -17.h 
10.47 12.38 27.8h 

45740.C 47390.G C.492 216.7 -15.4 
1C.55 12.42 2?.'47 

45750.c 4 7 3 9 c . n  0 . 5 2 4  210.7 -13.2 

45760.0 4739c.0 0 . 5 8 0  2r6.3 -11.5 

11.30 12.44 23-75 

12.71 12.47 75.17 

1 I V I PSI I LCCtN 
LFG C O I S T  HAS MCLS 

- p a 4 1  1.5ll2 97.7 1.216 
ONE 11.711 210.5 74.1 

-C.32 1.502 9 l . R  1.221 
ONE 18.711 21P.5 74 .7  

-0.27 1.5C1 R h . 3  1.223 
ONE 18.711 21C.5 74.7 

-0.24 1 . 5 ~ 0  w.5 1.219 

-0.22 1.499 74.6 1.711 

ONE 18.711 210.5 74.7 

IlNF 1H.711 21L .5  74.7 

SHA T H E T I  THtT2 PERIH APHEL 
LAMDA 

-4.495 346.9 497.3 (1.970 NA 
15.2 

-4.448 356.7 496.6 0.984 NA 
15.1 

-4.415 6.8 136.5 0.9830 NA 
15.0 

- 4 . 3 9 7  17.2 136.8 0.9640 NA 
15.1 

-4.390 2R.O 137.5 0.9270 Nb 
15.2 

ARRIVAL D A T E  = 2447490.9 

4570n.c 4749c.0 0.585 231.4 -22.5 -1.51 1 . 4 ~ 5  i m . 4  1.156 -5.~44 329.4 501.9 0.910 
12.82 11-30 2'1.13 (1NC 20.178 2llR.3 73.7 I h . 9  

45717.0 47410.1 0.531 230.3 -70.4 - 0 . 7 C  1.486 101.5 1.165 -5.736 33h.7 510.1 0.947 
11.48 11.35 77.84 ONE 20.178 2nP.3 73.7 16.6 

457211.r 47498.5 C . 4 C l  726.6 - 1 f l . Y  - 0 . 4 h  1.4Ro 96.3 1.172 -5.653 3411.3 499.4 0.973 
1".53 1 I . S O  71.92 ONC 2P.17H 20R.3 73.7 1 0 . 4  

45730.C 47490.1: U.G72 27~ . ' i  - I ? . ?  - 0 . 3 5  I.4Rh 91.0 1.176 -5.594 35H.l 499.1 0.9R5 
117.CP 11.43 71 .51  ONF 20.178 2 F P . 3  73.7 lb.3 

4574P.C 4749G.Q C.479 2 1 4 . 3  -14 .7  4 . 2 9  1.486 85.h 1.177 -5.556 8.2 139.1 C.9810 
10.24 11.46 21 -79  ONE 20.178 2Pt.3 73.7 16.3 

45750.0 4749C.O C.514 208.5 -12.5 -0.26 1.4R5 79.9 1.173 -5.537 18.7 139.5 0.96n0 
l l . t 7  11.48 22.55 ONt 20.178 70b.3 73.7 16.4 

457m.0 4149C.c c.573 204.4 -10.8 - r . 2 4  1.483 7 4 . 1  1.167 -5.534 29.5 140.2 0.9220 
12.51 11.50 7 4 . 0 1  UNt 20.178 2 0 8 . 3  73.7 1 6 . 5  

APUIVAL D A T C  = 2447590.0 

45690.0 47590.0 0.132 233.8 - 8 . 4  4 . b 4  1.471 l l C . 4  1.114 -7.640 321.4 504.3 C.870 
14.(2 10.45 24.46 T U 0  19.655 206.4 72.7 1R.5 

45700.0 47590.C 0.565 229.9 -73.2 -1.97 1.472 105.6 1.123 -7.453 330.5 503.2 0.916 
12.32 1C.50  27.82 ONE lS.655 206.4 72.7 1 R . 1  

45710.0 4 7 5 9 0 . ~  0.512 228.7 -20.4 +.79 1.473 inc.7 1 .13~  - 7 . 3 ~ 6  3 3 9 . ~  402.4 0.951 
l l .C2  10.54 21.56 ONF 19.655 206.4 72.7 17.9 

45720.0 4 1 5 9 0 . 0  0.475 224.7 -18.6 -C.51 1.474 15.6 1.136 -7.194 349 .4  501.H 0.975 
1C.13 1P.5R 20.71 I lN t  19.655 206.4 72.7 17.7 

45730.0 47590.0 0.459 218.8 -16.5 -0 .39  1 . 4 7 3  9c.4 1 . 1 3 8  -7.117 359.3 501.5 0.985 
9.76 10.61 20.37 ONE 19.655 206.4 72.7 17.6 

45740.0 47590.C 0.469 212.2 -14 .1  -0.12 1.473 8 4 . 9  1.139 -7.071 9.5 141.5 0.9790 
1 3 . w  19.63 20.63 ONE 19.655 206.4 72.7 17.6 

NA 

Nb 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I 2 V 2 P S I  2 R A OECL SPEED 

1.10 0.571 172.4 105.1 -82.0 0.575 

0.99 0.573 172.3 104.2 -82.C 0.577 

0.92 0.575 172.3 104.0 -82.n 0.579 

0.86 13.575 172.4 1n4.3  - 8 2 . 0  0.580 

0.82 0.576 172.6 105.3 -81.9 0.581 

2.24 0.524 172.0 108.9 -82.0 0.531 

1.40 0.527 171.9 1 ~ 6 . 9  - 8 7 . 0  n.53+ 

1.14  0.530 171.8 105.5 -82.C 0.535 

1.01 0.531 171.H 104.8  -R2.C 0.537 

0.93 0.533 171.R 104.6 -82.0 0.53R 

0.87 0.533 171.9 105.0 -82.c 0.539 

0.82 0.533 172.1 106.1 -81.9 0.540 

-3.90 0.484 171.7 109.E -81.0 0.494 

2.59 0.488 171.5 109.R - 8 2 . P  0.496 

1.49 0.490 171.4 107.6 -82.0 0.498 

1 . 1 9  c.492 171.3 106.3 -82.0 0 . ~ 0  

1.04 0 . 4 9 4  171.3 105.6 -82.0 0.501 

C.95 0.495 171.3 105.5 -82.0 0.502 

0.8R 0.495 171.4 106.0 -81.9 0.503 

0.83 0.495 171.6 107.2 -81.9 0.503 

45750.0 47590.c 0.506 ~ ~ 6 . 6  - 1 1 . ~  - 0 . 2 8  1.471 79.4 1.136 -7.057 20.0 141 .9  0.9570 NA 
1 0 s f l B  I C s b 5  21.53 ONE 19.655 206.4 72.7 17.6 

45760.0 47590.C 0.567 2P2.8 -10.2 -0.26 1.47G 73.6 1.13C -7.058 3C.8 142.7 0.916D NA 
12.37 10.66 23.03 ONE 19.655 206.4 72.7 17.8 

45770.0 4759r.c 0.645 mc .9  - 9 . 4  -0.24 1.468 67.7 1.121 -7.084 42.0 1 4 3 . 9  0.8580 N A  , '. 0.79 0.495 171.9 109.0 -81.8 0.504 
14.36 1 c . 6 ~  25.04 ONE 19.655 206.4 72.7 1 8 . 1  

45690.C 47690.0 

45700.0 4769G.O 

45710.0 4769P.3 

45720.0 47690.0 

45730.0 4769C.J 

45740.0 4769C.0 

45750.0 47690.C 

45760.0 47690.9 

4577P.O 47690.0 

P.blC 232.3 -19.7 
13.47 9.76 73.22 

0 .5411  228.5 -24.3 
I I . S C ,  9.w 21.70 

P . 4 9 b  227.2 -2'3.4 
1 C . t 3  9.94 20.47 

0 . 4 h l  223.0 -18.3 
9.81 9.97 19.68 

C.448 216.9 -16.0 
9.50 9-89  19.40 

0.461 21'3.3 -13.5 
9.81 9.91 19.72 

r . 5 ~ 0  2 ~ 4 . 9  -11.3 

c.562 201.4 -9.7 

0.641 i q 9 . 8  -9.0 

10.74 9.93 21.66 

12.25 9.94 22.1R 

14.24 9.95 24.19 

ARUIVAL D A T E  = 2447690.0 

3.54 1.461 1oc.7 1 . 0 8 ~  -9.965 322.2 506.3 0.876 
rmn 1 8 . 3 4 8  2114.7 71.7 19.8 

-2.36 1.462 104.9 l . G 9 5  -9.693 3 3 1 . 4  505.3 0.921 
ONE 18.348 204.7 71.7 1 9 . 4  

-7.90 1 . 4 6 3  1oc.o i . i r i  -9.481 3 4 0 . ~  504.5 0.955 

-0.56 1.463 95.0 1.105 -9.324 350.5 504.0 0.977 

-0.42 1.462 89.8  1 . 1 ~ 7  -9.219 0.4 143.0 0.9850 

ONF 18.34fl  2q4.7 71.7 19.2 

ONE 18.348 204.7 71.7 l9.C 

UNC 18.348 204.7 71.7 18.9 

-0.J5 1.462 84.4 1.107 -9.161 10.6 1 4 3 . 8  0.9780 
ONE 1R.348 2ll4.7 71.7 I t ] -9  

- 0 . w  1.460 78.9 1.104 -9.146 21.2 144.3 c.9540 

-c.27 1.459 73.2 1.099 -9.167 32.0 145.0 0.9120 

ONE 18.348 204.7 71.7 19.0 

ONE 18.348 234.7 71.7 19.2 

-0.26 1.457 61.4 1.093 -9.220 43.2 146.2 0.8530 
ONE 1 8 . 3 4 8  204.7 71.7 19.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

-2.80 0.451 171.1 110.9 -81.1 0.463 

3.08 0.455 170.9 111.0 -82.1 0.465 

1.59 0.457 170.8 108.6 -82.0 0.466 

1.24 0.459 170.7 107.3 -82.0 0.468 

1.07 0.460 170.7 106.6 -82.0 0.469 

0.97 0.461 170.7 106.6 -81.9 0.470 

0.89 0.461 170.9 1 ~ 7 . 2  -81.9 0.470 

0.84 C.461 171.1 108.5 -81.8 0.471 

0.79 0.460 171.4 110.4 -81.7 0.472 
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1984 
EAHTH-URANUS 

DEPART AHPiVt S P C L U  H A UECL I I V 1 PSI 1 ECCtN C H I  T H L I l  T l l t l 2  PtFlH APHkL 
OVI u v 2  uvr LEG C I ) I S T  HAS nEcLs LAHUA 

ARRIVAL OATk = 2447790.0 

45690.9 47790.0 0.5Y3 231.2 -11.7 2.S2 1.452 109.1 1.066 -13.420 323.0 508.2 0.881 NA 
13.C4 9.15  22.19 IWO 19.265 203.7 70.6 21.1  

45700.C 47790.1 P.575 276.9 -7h.O -1.77 1.453 104.4 1.071 -12.993 332.7 507.3 0.925 NA 
11.'\11 ~ 1 . 1 ~ 3  ? l J . I l  IINI 19.2f~'b 204 .7  70.0 2f1.11 

0.482 225.9 - 7 0 . 5  
10.31 9.2f 19-53  

-1.02 1.454 99.5 1.016 - i ~ . t ~ 7  141.7 506.5 0.958 
CNF 19.765 203.2 7C.h 20.5  

NP. 

45740.0 477W.0 c . 4 5 4  2c4.7 -13.0 
9.65 9.28 1 8 - 9 3  

-0.37 1.452 84.0 i.nnfi -17.204 
ONE 19.265 203.2 70.6 2C.2 

11.6 146.0 0.9760 NA 

45750.c 4179c.o 0.495 203.5 - 1 9 . 0  -0.32 1.451 78.5 1 . 0 7 ~  -12.197 22.2 146.4 0.9510 NA 

45769.6 477w.r: c . 5 5 ~  2r r . z  - 9 . 3  -5.79 1.449 72.9 1.074 - 1 2 . 2 4 9  33.0 147.2 ~ . 9 0 8 0  NA 

45770.0 4ii9fi.0 0.637 198.9 -9.6 - r . n  1.447 67.2 1.069 - 1 1 . 3 5 3  44.1 1 4 8 . 3  0.8480 NA 

10.62 9.W 19.91 ONE 19.265 203.2 70.6 20.3 

12.15 9.31 21.45  LINE 19.265 203.2 71'.6 20.6 

14.14  9.32 23.46 ONF 19.265 203.2 70.6 IC.9 

ARRIVAL O A T 6  - 2447890.0 

C.C42 227.R -15.7 
14.28 8.58 22.R7 

C . 9 9  1.443 113.2 1.042 -20.007 314.6 511.1 0.835 
THO 21.360 2C1.8 69.6 72.9 

NA 

45690.C 4789C.C p.579 230.4 -12.3 2.53 1.444 1C8.6 1.C47 -19 .041 323.6 510.0 0.886 NA 
12.C8 6 - 6 2  21.31 Tk l l  2e.360 201.H 69.6 27.5 

457Cn.C 4709P.C O.52h 225.2 -2d.Y - 4 . 2 1  1.445 IC3.9 1.051 - 1 8 . 2 9 4  332.9 509.1 0.928 NA 
11.31, H e 6 6  20.01 ONE 2C.36U 201.M 69.6 22.2 

4571O.C 47890.0 n.471 224.7 -20.6 -1.16 1.446 99.0 1.fl54 - 1 7 . 1 3 h  342.5 50R.4 0.960 NA 
10.P4 H.60 1 R . 7 3  ONE 2C.360 2Pl.M 69.6 21.9 

4572C.O 47U90.0 7 . * 3 9  221.1 - 1 H . 7  -1.69 1.446 94.0 1.056 -17.346 352.2 598.3 0.979 NA 
9.31 8 . X  IR.Il2 ONF 20.369 201.8 69.6 21.7 

45730.C 47890.C 0.431 213.8 -15.3 -C .50  1.445 R R . 9  1.058 -17.104 2.2 147.9 0.9850 NA 
9.12 8.72 17.84 ONE 20.360 201.8 69.6 2 1 . 6  

457co.c 47890.0 r . 4 4 e  207.3 -12.6 - 9 . 4 ~  1 .444  83.6 1.n57 -io.9'16 12.5 148.0 0.97511 NA 

4575n.o 47890.0 0.491 202.3 -10 .4  - r . 3 4  1.443 70.2 1.056 -17.010 23.': 148.4 0.9480 NA 

4576o.c 47890.0 0.554 195.2 -9.0 - n . 3 1  1 .441  72.6 1.053 -17.132 33.9 149.2 0.9050 NA 

9.52 8.73 16-25 ONE 2C.360 201.8 69.6 21.6 

10.52 8.75 19.20 ONE 2C.360 201.8 69.6 21.7 

12.n6 8.75 20.82 ONE 2C.360 201.8 69.6 22.0 

45770.0 47810.0 0.633 198.1 -R.4  -0.29 1.439 67.0 1.Q49 -17.348 45.0 150.3 0 . 8 4 5 0  NA 
14.05 8.76 22.82 ONE 20.360 201.8 69.6 22.3 

ARRIVAL DATE = 2447990.0 

45680.0 4799C.O 0-631 227.4 -15.6 0.97 1.436 112.8 1.026 -31.813 315.0 512.7 0.839 NA 
13 .98  8.12 22.19 i m  19.216 2oc.6 613.5 24.3 

C.567 229.7 -12.7 
12.38 8.16 20.54 

2.25 1 . 4 3 8  108.2 1.030 -29.685 324.2 511.7 0.889 
Tho 19.216 20r.6 68.5 23.9 

NA 

457nc.c 4749ri.0 0.524 222.8 - 3 4 . 3  -6.31 1 . 4 3 9  1 0 3 . 4  1.033 -28.105 333.0 510.9 0.931 NA 

4571o.c 4 7 9 9 0 . ~  0.461 223.6 -20.9 - 1 . 3 3  1 . 4 3 9  9a.6 1.036 -26.967 343.1 510.2 0.962 NA 

11.31 H . 1 9  19.50 ONE 19.216 200.6 68.5 23.6 

9.82 8.21 18.03 ONE 19.216 20L.6 6R.5 23.3 

0.431 218.9 -17.9 - r . 7 5  1 . 4 3 9  9 3 . 6  1.n37 -26.117 352.9 5n9.8 o.sno 
9.13 H.23 17.35 ONt 19.216 2M'.6 6 8 . 5  L3.1 

NA 

45730.C 47990.0 0.424 212.5 -15.1 -C'.54 1 . 4 1 R  81.5 1.C3G -25.743 2.9 149.7 0 . 9 8 4 0  NA 
8.97 8.24 17.21 ONE 19.216 20C.6 68.5 23.0 

45740.0 479'*?.Q 0.443 706.7 -17 .3  -0.43 1.437 R 3 . 3  1.038 -25.510 13.2 149.9 0.9730 NA 
9.41 8.25 17.bh ONE 19.216 210.6 h 8 . 5  73.0 

45750.0 4799n:o 0.487 2c1.3 -10.1 -0.37 1.436 77.9 1.037 -25.646 23.8 150.3 0.9460 NA 

4576c.o 4799r .o  0.551 198.4 -8.7 -0.33 1 . 4 3 4  72.4 1.035 - 2 5 . ~ 5 3  34.6 151.0 0.9020 NA 

10.43 0.26 1H.69 UNt 19.216 20C.6 6R.5 23.2 

11.9s 8.27 20.25 UNE 19.216 200.6 68.5 2 3 . 4  

45770.C 47990.0 0.63C 197.5 -8.1 -C.31 1.432 66.8 1.032 -26.467 4 5 . 6  152.1 0.8420 NA 
13.97 8.78 22.25 UNE 1Y.216 200.6 68.5 23.8 

I 2 V 2 PSI 2 W A OtCL SPEC0 

-2.19 0.422 170.5 112.2 -81.1 0.435 

3.79 0.425 170.3 112.6 -82.1 0.436 

1.71 c.427 170.2 109.9 -81 .9  0 .438  

1.29 0.429 170.1 108.5 -81.9 0 . 4 3 9  

1.10 u . r i u  110.1 1 c i . v  - I I I . < I  0.640 

0.99 0.430 170.2 107.9 -81.9 0.441 

0.91 0.430 170.3 108.6 -81.8 0.441 

0.85  0.630 170.5 110.0 -81.8 0.442 

0.79 0.429 170.8 112.0 -81.6 0.442 

-0.22 0.391 170.1 116.9 -81.1 0.4C7 

-1.79 0.395 169.9 113.7 - 8 1 . 1  0.409 

4.92 0.397 169.7 114.9 -82.3 0 .411  

1.85 0.399 169.5 111.5 -R1.9 0.412 

1.35  0.401 169.5 110.1 -81.9 0.413 

1.13  0.402 169.5 1 ~ 9 . 5  -81.9 0.414 

1.01 0.4n3 169.5 109.5 -81.8 0 .415 

0.92 0.402 169.7 110.3 -81.8 0.415 

0.85 0.402 169.9 111.8 -81.7 0.416 

0.8'3 0.401 170.3 113.9 -81.5 0.416 

4 - 2 1  0.367 169.4 118.6 -81.0 0.384 

-1.52 0.370 169.2 115.4  -81.0 0.3R6 

7.02 0.372 169.0 118.4 -82.5 0.388 

2.01 0.374 168.9 113.3 -81.6 0.389 

1.41 0.376 168.8 111.9 -81.8 0.390 

1.17 0.377 168.8 111.3 -81.8 0.390 

1.03 0.377 168.9 111.4 -81.7 0.391 

0.93 0.377 169.1 112.2 -81.7 0.391 

0.86 0.376 169.3 113.8 -81.6 0.392 

0 - R O  0.375 169.7 115.9 -81 .4  0.392 
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I ' I H 4  
LAHTb-URANUS 

OEPPRT A R R I V E  S P € t l >  H A OECL I 1 V 1 PSI 1 ECCEh 5MA THETI  THET2 PEKlH APHEL 
UV1 UV2 D V T  LEG C U I 5 7  RAS OECLS L4MUfi 

1 2 V 2 PSI 2 K A OtCL SPtFO 

456R0.0  4 H 0 9 P . i i  i1.621 227.1 -15.5 C.96 1.471 112.4 1.013 -64.656 3 1 5 . 4  514.3 0.842 NA 
13.73 7.72 21.45 7-0 111.442 1 w . 5  67.5 25.9 

+569C.O 4HnlU.A P.557 170.1 - 1 3 . 0  ?.<I5 1.432 lu7.n l . l ~ l f >  -57.199 324.6  513.3 O.fl92 NA 
1>.14 7.74 19.lItl Iktl 1 1 . 4 4 2  I U Y . 5  67.5 /'>.4 

457c0.c 4~19c.c .  n.\r>iz 7 i a . i  -47..3 - I I . / . ~  1 . 4 3 3  1c3. t  1 . ~ 1 ~  -52.173 334.1 512.5 0 . 9 3 3  NA 
1?.(C 7.79 14.7') (JNf  IU.442 1'1'1.5 67.5 ? 5 . 3  

4571C.G 4d l ) lC .F  0.453 727.6 -71.3 -1.52 1.433 98.3 1.32ra -48.dirf. 3 4 3 . 6  511.9 n.963  NA 
7.64 7.7'4 1 1 - 4 9  ONE 18.442 199.5 67.5 24.7 

45120.0 4R090.0 C.424 217.9 -17.9 -?.I33 1.433 93.3 l . ( r21 -4h.a53 357.5 511.6 0.981 NA 
R.97 7 . W  lh.7H I INt  18,442 199.5 67.5 24.5 

45 i3n.n 4 ~ 3 9 r i . 0  L , ~ I Q  211.4 -14.9 - c . ~ R  1 . 4 3 3  ~ 8 . 2  1.0~2 -45.46s 3.5 151.5 0 . 9 ~ 4 0  N A  
K.83  7.82 16.67  L/Nt 18,442 109.5 67.5 7 4 . 5  

45740.r 4 8 7 9 0 . ;  0 . 4 3 9  265.2 -I2.'i -0.46 1.432 8 3 . 0  1.C22 -45.'19C 13.8 151.6 0.9720 NA 
9.32 7.83 1 7 . 1 4  ONE 18.442 199.5 67.5 24.5 

45750.c 4 e o w . i  2.484 710.4 - 9 . 1  - ~ . 3 9  1.430 77.7 1.021 -45.439 24.4 152.1 c . 9 4 4 0  NA 
1'1.36 7.84 18.17 ONt 18,442 199.5 67.5 24.7 

45760.0 48090.0 0.541 lq7.R -8.5 -0.35 1.428 72.3 1.019 -46.469 35.2 152.8 0.9000 NA 
11.51 7.R4 1Y.lb ONE 18.442 199.5 h7.5 24.9 

4577C.C 4H39C.O 0.627 197.n - 8 . 0  -C.32 1.426 66.7 1.617 - 4 R . 1 5 R  46.2 153.8 0.8390 NA 
13.89 7.R5 21.74 ONE 18.442 199.5 67.5 25.3 

45730.0 4 8 1 9 0 . 6  

$5740.0 + * i w . G  

45150.0 48190.0 

45760.0 4@19C.O 

45770.C 48190.0 

n.612 22b.A -15.1, 
13.52 7 . 3 b  2C i87  

Q.549 228.7 -13.2 
11.93 7.38 19.31 

0.447 221.7 -21.9 
9 .4R 7.42 1 h . W  

c .41 t1  217.r - 1 i . c )  

0.414 21n.5 -14.7 

8.84 7.43 16.27 

8.75 7.44 16.19 

0.436 21'4.7 -11.9 
9.23 7.45 16.69 

0.4d1 191.7 -9.6 
10.29 7.46 17.75 

0.546 197.2 -8.3 
l l . f l 5  7.47 19.11 

C.624 196.6 -7.8 
13.81  7.48  21.29 

ARRIVAL O A T F  = 2448190.0 

r.95 1.426 112.1 I . P C 1  * * * * e * *  315.8  515.1 0 . 8 4 5  
TWO 19.838 198.5 6b.4 2 7 . 3  

l.9C 1.477 107.5 1.003 ****E** 325.0 514.8 0.895 
1x0  19.838 198.5 66.4 25.9 

-1.76 1.428 
ONF 19.83H 

9 8 . 0  
I9H.5 

1.006 
6 6 . 4  

* * * a * * *  
26.2 

344.1 513.5 0.965 

- r . . v i  1 . 4 2 ~  q3.q i.ncr7 * * * * * * a  354.c 513.2 0.981 
ONE 19.838 1911.5 hb.4 ?0.O 

-0.03 1.478 98.0 I.DP7 * * * * * a *  4.C 153.1 0.9R40 
ONE 19.838 191.5 66.4 26.0 

- 0 . 4 9  1.426 1 2 . 4  l.PO7 * * * * * U t  14.1 153.3 0.971C 
ONE 19.838 19H.5 6 h . 4  26.0 

-0.42 1.425 77.5 i . r c 7  * * * * * e *  26.9 153.7 0 . 9 4 3 0  
ONE 19.838 198.5 6 6 . 4  26.2 

-0.37 1.423 72.1 1.006 ****I** 3 5 . 6  154.4 0 . 8 9 8 0  
ONE 19.H38 19H.5 h 6 . 4  26.4 

4 . 3 4  1.421 66.6 l.OC5 ****(ill 46.6 155.4  0.8380 
ONE 19.838 198.5 66.4 26.8 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

- 0 . 2 ~  0.344 16H.R 1 n . 4  -8c.e 0.364 

-1.32 0.347 l6H.5 117.3 -8L.9 0.365 

12.19 0.350 16R.3 126.C -83.2 0.367 

2.2C 0.351 16H.2 115.* - 8 1 . R  0.367 

1 . 4 8  0.353 108.1 113.9 -81.7 0.368 

1.20 0 . 3 5 4  16n . i  1 1 3 . 3  -81.7 0 . 3 0 9  

1.05 0.354 168.2 113.5 -81.6 0.369 

0.95 0.354 1 6 8 . 4  1 1 4 . 3  -81.6 0.370 

5.87 0.353 168.7 115.9 - 8 1 . 4  0.370 

0.81 0.352 169.0 11u.1  -81.2 c.311 

-0.19 0.323 168.1 122.4 - 8 0 . 6  0.345 

-1.17 0.320 167.8 119.3  -8C.7 0.346 

2.43 C.330 167.5 117.8 -81.7 0.348 

1.56 0.332 167.4 116.2 - n l . b  0.349 

1.24 0.332 167.4 115.5 -81.6 0 . 3 4 9  

1.07 0,332 167.5 115.7 -81.5 0.350 

0.96 0.332 167.7 116.6 -81.4 0.350 

0.88 0 . 3 3 1  168.G 118.2 -81 .3  0.351 

0.81 0 .330  168.3 120.4 -81.1 0.351 

AERlVbL CbTk = 2448290.0 

4568F.0 48290.0 0.hC5 276.6 -15.4 P . 1 4  1.422 111.9 O.Y'31 96.H32 316.0 517.1 0.847 192.816A -0.18 C.304 167.3 124.6 -8C.4 0.327 
1 3 . 3 4  7.04 2G-jR THU 20.281 197.5 6 5 . 3  7H.9 

45h9P.0  48290.0 0.542 7?!3.3 -13.3 1 - 7 0  1 . 4 ? 3  ln7.3 0.992 115.161 325.3 516.2 0 . H Y 7  229.4426 - 
11.75 7.U6 IH.81 TkG 20.281 197.5 (15.3 28.4 

1.05 C.307 167.1 121.5 -80.5 0.328 

45710.0 4829C.O 0.441 220.8 -22.7 -2.06 1.424 97.7 0.994 159.411 344.5 515.0 0.965 317-6566 2.73 0.311 166.7 120.5 -81.6 0.330 
9 . 3 6  7.09 1 0 . 4 5  ONE 2C.281 197.5 65.3 27.7 

45720.0 48290.0 0.413 116.2 -18.0 -1.W 1.474 92.H 0 . 9 5 5  1Rn.?57 3 5 4 . 3  514.7  0.982 359.533b 1.64 0.312 166.7 l lR .6  -81.4 0.331 
8 - 7 1  7.10 15.83 ONE 2r.281 197.2 65.3 27.6 

4573L.O 48290.0 0.41C 2'49.R -14.7 -0 .68 1.423 87.R 0.995 194.114 4.4 154.6 0.9840387.2456 1.29 0.313 166.7 118.0 - 8 1 . 4  0.331 
8.66 7.11 15.77 ONE 20.281 197.5 65.3 27.5 

45740.0 48290.0 1.433 203.7 -11.7 - 0 . 5 3  1.422 82.6 0.995 19h.R89 14.7  154.8 C.9700392.808P 1.10 0.313 166.8 118.2 -81.3 0.332 
9.16 7.12 16.28 ONE 2n.281 197.5 65.3 27.5 

45750.0 48290.0 0.479 199.2 -9.5 -0.44 1.421 17.4 0.995 188.263 25.3 155.2 0.9410375.5846 0.98 0.312 167.0 119.1 -81.2 0.332 
10.23 7.13 17.35 ONE 20.281 197.5 65.3 27.7 

45760.C 48290.0 0.543 196.8 -8.2 -0.39 1.419 12.1 1.995 171,824 36.C 155.5 0.8970342.751A C . 8 9  0.311 167.2 120.7 -81.1 0.333 
11.78 7.14 18 -92  ONE 20.281 197.5 65.3 2R.O 

45770.C 41329n.G 0.C21 196.3 -7.8 -0.36 1 . 4 1 1  66.6 0.995 152.394 46.9 156.M 0.8360303-9521 0.82 0.310 167.6 122.9 -80.R 0.333 
13.73 7.14 20.88 ONE 20.281 197.5 65.3 28.4 

ARRIVAL C A T t  = 2448390.0 

4568C.O 48390.0 0.600 226.5 -15.3 0 . 9 3  1.418 111.7 0 . 9 8 2  48.141 316.2 518.4 0.849 95.4346 -0.17 0.286 166.5 126.9 -80.1 0.311 
13.19 6.76 19.95 FkO 18.818 196.7 64.2 30.5 
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19H4 
EAR1 li-UUANUS 

DEPART ARRIVE 

4569c.o 48390.0  

4570p.c 48390.0 

45710.0 4839c.o 

45720.0 44390.0 

4573C.C 48390.n 

45740.0 483qn.n 

4575n.C 4X390.C 

4516C.0 4H39C.C 

45770.0 41390.0 

SPtEI) R b OtCL 
o v 1  OV2 O V T  

0.936 27fl.l -13.5 
11.61 6 -78  18.39 

0.525 235.2 9.9 
11.35 6.H0 18.15 

0.437 2zc.0 - 2 3 . 8  
9.27 6.80 16.07 

C.4C9 215.6 -18.2 
H.64 b.fl1 15.45 

0.4C6 259.2 -14.7 
8.5H h.82 15.40 

q . 4 3 L  2-3.1 -11.6 
Y . I C  6.83 15.92 

5.476 198.8 -9.4 
10.17 6.83 17.CO 

0 . 5 4 0  196.5 - 8 . 1  
11.72 6.84 1R.56 

C.610 196.1 -1.7 
13.66 h.85 20.51 

1 1 V 1 PS1 I tCCEN SHA 1 H F l l  THET2 P E R I H  APHtL 
LEG C O l S T  WAS OECLS LAMDb 

1.68 1.419 107.1 0.983 51.8112 325.5 517.6 0.898 102.fl666 
TUO 18.811, 196.7 64.2 30.0 

1 0 . 4 8  1.420 1 9 2 . 4  0.583 
T k O  18.818 196.7 b4.2 

55.427 335.0 516.9 0.938 109.9ibb 
29.R 

-2.43 1.420 97.6 0 . 9 8 3  58.497 344.7 516.4 0.966 116.0186 
UNE 18.818 196.7 64.2 29.3 

-1.11 1.420 92.7 0 . 9 8 4  60.179 354.6 516.2 0.9fl2 120.5766 
ONE If l .Ul8 196.7 64.2 29.1 

-0.73 1.419 87.6 0.984 62.050 4 - 7  156.1 0 ~ 9 8 3 0 1 2 3 ~ 1 1 6 6  
ONE 18.bl8 196.7 64.2 29.1 

-0.56 1.418 82.5  0 . 9 8 4  62.1flh 15.1 156.3 0.9700123.4C3A 
CINE 18.818 196.7 64.2 29.1 

-0.47 1.417 77.3 F . 9 8 5  
ONE 18,818 196.7 64.7 

61.237 
29.3 

25.6 156.7 0.9410121.5336 

-0.41 1.415 72.0 0 . 9 H S  59.393 3h.3 157.3 P.fl9hO117.8906 
ONE 18.818 19h.7 64.7 71.6 

-0.38 1.413 66.6 0.985 56.934 47.2 158.2 D.8360113.0326 
UNF 18.818 196.7 64.2 30.0 

1 2 V 2 PSI  2 R A OECL SPFEO 

-0.95 0.289 166.3 123.9 -80.3 0.312 

-9.78 0.291 166.1 117.3 -7b.7 0.314 

3.10 0.293 165.9 123.4 -81.4 0.314 

1.74 0.294 165.9 121.2 -81.3 0.315 

1.33 0.294 165.9 120.6 -81.2 0.315 

1.13 0.294 166.r 1 2 0 . ~  -81.1 0.315 

1.00 0.294 166.2 121.7 -81.0 0.316 

0.90 0.293 166.5 123.2 -8c.e 0.316 

0.82 0.292 166.9 125.4 -80.6 0.317 

AkWlVbL O b r t  = 2448490.0 

45680.0 4 4 4 9 t . C  0.555 226.4 -15.1 G.92 1.415 111.6 n.975 33.442 316.3 519.7 0.850 66.@34b -0.16 0.270 165.7 129.2 -79.8 0.297 
13.07 6.51 19.58 TlrO 18.788 195.9 63.2 32.2 

4569C.0 48490.11 1.531 227.9 - 1 3 . 0  1 . 5 ~  1.416 106.9 0.976 7 5 . n 4 9  325.6 518.9 0.899 6 9 . 1 9 ~ ~  -0.87 0.272 165.5 126.3 -8o.r 0.298 
11.49 6.52 lH.01 Tho lb.TII8 195.9 63.2 51.6 

45700.n 48490.0 0.495 231.7 1 . 4  h.A5 1.417 102.2 0.974 36.486 335.2 518.2 0.939 72.C346 -6.16 0.274 165.2 120.9 -79.2 0.299 
1O.tl 6.54 17.15 IhO 18.788 195.9 63.2 31.3 

4571C.L 4849C.L 0.434 215.2 -25.3 -2.53 1.417 97.4 0.974 37.663 345.0 517.8 0.967 74.360A 3.58 0.276 165.1 126.6 - 8 1 . 3  C.299 
9 . 7 ~  6.55 15.75 ONF 18.788 195.9 63.2 30.9 

45720.C 4R4’10.0 0.+r 5 215.1 -18.5 
8 . 5 6  h.55 15.11 

-1.22 1.417 92.5 0,974 
ONE 18.78R 195.9 63.2 

38.497 3 5 4 . 9  517.5 C.982 
3n.7 

76.CllA 1 . 8 5  0.277 165.0 124.0 -8 i .c  0.300 

4573c.o 4 ~ 4 9 c . g  n.w-3 278.1 -14.7 -c.79 1.416 87.5 0.975 3 8 . 9 3 0  5.0 157.5 ( r . 9 8 3 ~  7 6 . 8 7 6 ~  1.3R 0.277 165.1 123.3 -81.0 0 . 3 ~ 0  
8.51 6.56 15.07 ONE 18.7flH 195.9 63.2 3Q.7 

45740.Q 4H490.0 C.427 202.7 - 1 l . b  -0.hC 1.415 82.5 0.975 38.941 15.3 157.6 0.9690 76.912A 1.15 0.277 165.2 123.4 -8C.9 0.3GO 
9 . w  6.~17 1 5 . 0 ~  ONE 1 8 . 7 8 ~  195.9 63.2 30.7 

45750.0 48490.9 C.474 199.4 -9.4 4 . 4 9  1.413 17.3 0.97h 38.552 25.8 158.0 0.9400 76.1636 1.01 0.277 165.4 124.3 -60 .8  0.301 
10.11 6.57 16.68 UNE 18.788 195.9 63.2 30.9 

45760.0 48490.0 0.538 196.3 -8.1 4 - 4 3  1.411 72.0 0.976 37.R21 36.4 158.6 0.8950 74.7476 0.91 0.276 165.7 125.9 -80.6 0.301 
11.65 b.5d IR.23 UNE 18.788 195.9 63.2 31.3 

45770.0 48490.6 0.615 196.0 -7.7 4 - 3 9  1.409 66.6 0.977 36.834 47.3 159.5 0 . 8 3 5 D  72.832A 0.83 0.275 166.1 127.9 -80.3 0.302 
13.58 6.59 20.17 ONE 18.788 195.9 63.2 31.7 

45680.0 4 ~ 5 9 0 . ~  0.591 226.4 -15.3 
12.98 6.29 19.27 

0.527 227.0 -13.7 
1 1 . 4 ~  6.30 17.b9 

45700.0 48590.0 0.482 230.1 -2.9 
10.31 h.31 16.62 

45710.0 4859c.n 0.433 218.2 -27.4 
9.17 b.32 15.49 

45720.0 48590.0 0.4C2 214.7 -18.9 
8.49 6.32 15-82  

45730.0 48590.0 0.4C1 2PI8.4 -14.9 
e.45 6.33 14.78 

45740.0 48550.c 0.425 2 ~ 2 . 4  -11.7 
8.98  6.34 15 -32  

45750.0 48590.0 C.471 198.2 -9.4 
19.C5 6.34 16.39 

0.535 196.1 -8.1 
11.58 6.35. 17.93 

45770.0 48590.0 0.611 195.9 -7.7 
13.49 6 -36  19.85 

ARRIVAL O A T t  = 2441590.0 

C.91 1.412 111.5 0.968 26.380 316.3 520.8 C.851 51.9136 
TU11 2C.i99 195.1 62.1 33.9 

1.52 1.413 106.8 0.967 27.28fl 325.7 520.1 0.900 53.6766 
Thfl 2C.299 195.1 62.1 33.3 

5.19 1.414 107.1 9.967 28.07711 335.3 519.5 u.939 55.2166 
r h o  2u.299 195.1 62.1 37.9 

-3.60 1.414 97.3 0.966 28.737 345.1 519.1 0.967 56.4466 
ONE 20.299 195.1 62.1 32.6 

-1.35 1 .414  92.4 0.966 29.14n 355.0  518.8 0.902 57.29tn 

-0.85 1.413 87.5 0.967 29.353 5.1 158.8 c.9830 57.7236 

UMf 20.299 195.1 62.1 32.4 

ONE ~(1.299 195.1 62.1 32.3 

-0.64 1.412 82.4 0.967 29.341 15.4 158.9 0.9690 57.7146 
CINE 20.799 195.1 62.1 32.4 

-0.52 1.410 77.3 0.968 29.116 25.9 159.3 0.5400 57.2926 
ONE 20.299 195.1 62.1 32.6 

-0.45 1.408 72.0 0.969 28.705 36.6 159.9 0.8950 56.5156 
ONE 20.299 195.1 62.1 32.9 

-0 .41  1.406 66.7 0.970 28.149 47.4 160.7 0.8360 55.4624 
ONE 20.299 195.1 62.1 33.4 

-0.15 0.254 164.9 131.6 -79.5 0.284 

-0.80 0.257 164.6 128.8 -79.7 0.284 

-4.50 0.259 164.4 124.1 -79.2 0.285 

4.26 0.260 164.2 130.1 -BI.I  0.286 

1.98 0.261 164.2 126.9 -80.8 0.286 

1.44 0.262 164.2 126.1 -80.7 0.286 

1.19 0.262 164.3 126.2 -80.6 0.287 

1.03 0.261 164.5 127.1 -80.5 0.287 

0.92 0.260 164.8 12A.5 -80.2 0.287 

0.84 0.259 165.3 130.5 -19.9 0.288 

ARRIVAL ObTE = 2448690.0 

45600.0 48690.0 0.588 226.4 -15.3 0.90 1.409 111.4 0.962 22.250 316.3 522.0 0.851 43.6!06 -0.15 0.240 164.0 134.0 -79.1 0.271 
12.91 6.09 19.00 TWO 19.980 194.5 61.0 35.6 



1 0 h 4  
EARTH-URANUS 

OEP AR 1 ARRIVE S P E t O  
OV1 

H A  
IIV2 

IICCL 
I I V T  

I 1  
LFG 

V 1 P S I  1 ECCEN 
C O I S T  HAS INCLS 

SMA T H E T l  
LAHOA 

THE12 PERIH APHEL i2 v 2  P S I  2 R A  OLCL SPEED 

45690.0 4R690.0 C.524 277.1 - 1 3 . 1  1.47 1.41b l1h.R 0 . Y h l  22.H43 325.7 521.2 0.900 44.785A -0.75 0.242 1b3.7 131.3 -79.3 0.272 
11.32 6.10 11.42 IdU 19.9OC 194.5 61.0 35.0 

45700.0 48690.3 0.475 229.2 -5.4 4.23 1.411 107.1 0.96L. 23.349 335.4 52n.7 0.939 45.759A -3.54 0.244 163.5 127.1 -79.0 0.273 
17.15 6.11 16.25 TnO 19.98C 194.5 61.0 34.6 

45710.C: 4869CJ.0 0.434 217.1 -37.4 -4.58 1.411 97.3 0.959 23.746 345.2 52C.3 0.967 46.524A 5.23 0.246 163.3 134.2  -8C.9 0.273 
9.2P 6.12 15.31 ONE 19.980 194.5 61.0 34.3 

45720.C 4R690.0 0.4-0 214.4 -19.4 -1.56 1.411 1 7 . 4  0.959 24.013 355.1 520.0 ( - 9 8 2  47.04411 2.12 0 - 2 4 7  163.3 129.8 -80.5 0.273 
8-44 6.12 14 -56  IlNE 19.98C 194.5 61.0 34.1 

45731.0 48690.0 0 . 3 4 R  20R.2 -15.C -6.92 1.410 87.4 0.959 24.147 5.2 160.0 0.9830 47.2961 1.50 0.247 163.3 128-9  -80.4 0.274 
R . 4 C  6.12 14.52 ONE 19.980 194.5 61.0 34.0 

0.422 212.3 -11.7 
8.93 6.13 15.06 

-0.68 1.409 87.4 0.960 
I I N E  19.980 194.5 61.0 

24.122 
34.1 

15.5 160.1 0.9690 47.2764 1.22 0.247 163.4 129.0 -80.3 0 ,274 

45750.C 4 8 6 9 P . O  C . 4 h l  1Yfl.l -9.4 -0.55 1.408 77.3 0.961 23.961 26.0 165.5 0.9408 46.999A 1.05 0.246 163.6 129.8 -00.1 0.274 
9.93 6.14 16.13 ONE 19.980 194.5 61.0 34.3 

45760.0 4 R 6 9 C . O  0.532 196.7 -8 .1  -0.47 1.496 72.1 0.962 23.697 36.6 161.0 0.8950 46.499A 0.94 0.246 163.9 131.2 -79.9 0.275 
11.51 6.14 17 -66  ONE 19.980 194.5 61.0 34.7 

4577C.n 41690.0 O 1 6 P 8  195.9 -7.7 ~ ' - 4 3  1.404 66.8 0.964 23.329 47.3 161.8 0.8360 45.8221 0.84 0.244 164.4 133.1 -79.5 0.275 
13.41 6.15 19.56 ONE 19.98C 194.5 61.0 35.1 

45600.0 49790.': 

4569c.r 411790.0 

457no.c 48790.3 

45710.0 48790.P 

4572Q.0 4979C.C 

457?0.@ 4t179C.0 

45740.C 4d790.C 

45750.C 48790.0 

45760.C 4879C.O 

45770.0 48790.0 

45680.G 48890.0 

0 . 5 ~ 6  226.5 -15.4 
12.P5 5 - 9 1  1H.77 

n.471 27R.7 -7.0 
i ' i .r4 3.93 15.97 

si.44r 215.3 -35.2 
0 . 3 3  5.94 15.27 

0 . Y R  214.1 -20.0 
0.39 5 . 7 4  14.33 

0.306 208.0 -15.3 
n.35 5.94 14.29 

c.42n 202.2 - 1 1 . 9  
H.R7 5.95 14.R2 

1.466 19R.0 -9.5 
9.93 5.95 1 5 - 6 0  

0.529 196.0 -8.2 
11.44 5.96 17.40 

0 . ~ 5  195.9 -7.8 
13.32 5.57 19.29 

0.585 226.6 -15.4 
12.81 5.76 18.57 

ARRIVPL D A T E  = 2448790.0 

0.9P 1.407 111.4 0.956 19.554 316.2 523.0 0.851 38.257A 
T W O  1 8 . 5 R 4  193.8 59.9 37.4 

1.41 1.4C8 lOh.7 3.955 19.976 325.7 522.3 0.900 39.052A 
THO 18.5R4 193.8 59.9 36.H 

3.60 1 . 4 ~ 9  102.0 0.954 20.133 335.3 571.8 0.940 39.7276 
1hO 18.584 193.8 55.9 36.4 

-h.15 1 . 4 0 9  97.7 0.953 70,hCY 345.2 521.4 0.967 40.252A 
ONt 18.584 193.8 59.9 36.1 

-1.60 1.4P9 92.4 0.953 20.793 355.1 521.2 0.9H2 40.6041 
n w  18.584 193.8 59.9 35.8 

-r.19 1.408 R7.4 0.953 20.976 5.2 161.1 0.9830 40.7706 
ONE 18.584 193.8 59.9 35.7 

- 0 . 1 3  1.407 87.4 0.954 20.H59 15.5 161.3 0.5690 40.748A 
ONE 1 8 . 5 8 4  193.8 59.9 35.8 

-0.5R 1.405 77.3 0.955 20.745 26.C 161.6 C.9400 40.559A 
ONE 18.584 193.8 59.9 36.0 

-0.W 1.404 72.1 0.956 20.547 36.6 162.1 C.8960 40.1984 
ONE 18.584 193.8 59.9 3 6 . 4  

-C .45  1.401 66.9 0.959 20,279 47.3 162.8 0.8370 39.7201 
ONE 18.584 193.8 59.9 36.9 . I  

I .  ' 

ARRIVAL O A T E  = 2448890.0 

0.139 1.405 
TWO 19.311 

111.4 0.952 
193.2 58.8 

17.664 316.1 524.0 0.85: 
39.2 I 1  

34.4786 

-0.14 0.226 163.0 136.4 -78.6 0.260 

- G . ~ o  0.229 162.7 133.7 -78.9 0.261 * 

-2.92 0.231 162.5 130.0 -78.7 0.261 

6.Rn 0.232 162.4 139.1 -80.R 0.262 

2.29 0.233 162.3 132.8 -80.2 0.262 

1.56 0.233 162.3 1 3 1 . 8  - 6 6 . 0  0.262 

1.25 0.233 162.4 131.8 -79.9 0.262 

1.07 0.233 162.7 132.5 -79.7 0.263 

0.95 0.232 163.0 133.R -79.5 0.263 

0.85 0.230 163.5 135.5 -79.1 0.264 

-0.14 0.214 162.0 138.7 -78.1 0.250 

45690.G 48890.0 0.520 227.H -14.1 1.37 1.406 106.7 9.950 17.984 325.6 523.4 0.900 35.0681 -0.65 0.216 161.7 136.2 -78.4 0.250 
11.22 5 -76  16.98 THO 19.311 193.2 58.0 38.6 

457CO.O 48890.0 

45715.0 48890.0 

45720.0 44890.0 

45730.0 48890.C 

45740.e 48890.0 

45750.0 48890.0 

45760.0 48890.1  

45770.0 4HR9C.O 

0 . 4 6 8  228.4 - 8 . 3  
9.97 5.77 15.73 

0.459 212.0 - 4 3 . 4  
9.77 5-78 15 -56  

0.396 213.9 -20.7 
8.36 5.77 1 4 . 1 3  

0.394 208.0 -15.6 
8 . 3 1  5.78 i4.m 

0.418 202.2 -12.0 
R.R2 5.78 14.61 

C . 4 6 3  198.1 -9.b 
9.H7 5.79 15.h6 

0.526 196.1 -8.3 
11.37 5.80 17.17 

0.hni 196.0 -7.9 
13.23 5.81 19.04 

3.17 1.407 
TWO 19.311 

102.0 
193.7 

0.949 
5R.8 

-9.03 1.407 91.2 0.94R 
ONE 19.311 193.2 58.8 

-1.8P 1.407 92.4 0.947 
ONE 19.311 193.2 58.8 

-1.07 1.406 87.5 0.947 
ONE 19.311 193.2 58.8 

-n.76 1.405 82.5 0.948 
ONE 19.311 193.2 58.8 

-C.61 1 . 4 0 3  71.4 0.949 
ONE 19.311 193.2 5R.8 

-0.52 1.401 72.2 0.951 
ONE 19.311 193.2 58.8 

-0.47 1.399 67.0 0.954 
ONE 19.311 193.2 58.8 

18.252 335.3 522.9 0.939 35.5h5A 
38.1 

18.458 345.1 522.5 0.967 35.949A 
3 R . O  

18.593 355.1 522.3 C.982 36.204A 
37.6 

18.653 5.2 162.2 0.983D 36.322A 
37.5 

18.636 15.5 162.5 0.9690 36.3024. 
37.C 

18.546 25.9 162.1 0.9400 36.153~ 
3 r . a  

1R.393 36.5 163.3 0.0960 35.8896 
38.2 

1-9.186 47.1 163.8 0.8380 35.533A 
38.7 

ARRIVAL OATE = 2448990.0 

-2.49 0.218 161.5 132.8 -78.4 0.250 

9.67 0.219 161.3 146.2 -80.R 0.252 

2.49 0.220 1 6 1 . 3  135.8 -79.8 0.251 

1.63 0.221 161.3 1 3 4 . 6  -79.6 0.251 

1.29 0.221 161.4 134.5 -79.5 0.252 

1.09 0.220 161.7 135.1 -79.3 0.252 

0.96 0.219 162.0 136.3 -79.0 0.253 

0.86 0.218 162.5 138.0 -78.6 0.253 

4568c.c 48990.0 0.584 226.8 -15.5 0.89 1.403 1 1 1 . 4  0.948 16.274 315.9 525.0 0.850 31.698~ -0.13 0.202 161.0 141.0 -77.5 0.240 
12-79  5.62 1 8 . 4 1  THO 20.545 192.7 57.7 41.0 



1984  
f AYTh-IJRANUS 

DEPART 4HRlVF S P t C O  H 4 UECL I I V 1 PS1 1 ECC€N S H A  T H E T I  TliET2 P E K I H  APHEL I 2 V 2 PSI  2 R A DCCL SPEEU 
OV1 UVZ OVT LFG C O I S T  H A S  U€CLS LAMUA 

45690.0 40990.0 0.519 228.0 - 1 4 . 3  
11.20 5.62 M . R I  

1 . 3 3  1.4G4 106.8 0.946 
Tho 2G.545 192.7 57.7 

32.155A -0.62 0.204 160.7 130.6 -77.9 0.241 

45700.0 40990.0 C.465 220.3 -9.2 2.04 I.4C5 102.1 0.944 16.138 335.2 523.9 0.939 32.5371 -2.17 0.206 160.4 135.4  -78.0 0.241 
9.92 5.62 15 -54  T Y O  2G.545 192.7 57.7 39.9 

45710.C 48990.0 0.533 202.6 -h0 .1  -15.99 1.405 97.2 0.943 16.899 345.1 523.5 0.967 32.031A 16.63 0.207 160.3 160.5 -80.8 0.244 
11.53 5.66 17.2') ONE 20.545 192.7 57.7 40-3 

45720.0 41199c.0 11.395 213.8 -21.6 -2.12 1.405 9 2 . 4  0.942 1 7 . ~ 3  355.0 523.3 c.982 33.C25A 2.72 0.208 160.2 130.7 -79.3 0.241 
0.33 5.63 13.96 ONE 20.545 192.7 57.7 39.4 

45730.@ 4899C.O 0.392 208.0 -15.9 -1.16 1.404 87.5 0.942 17.048 5.1 163.3 0.9030 33.113A 1.71 0.209 160.2 137.3 -79.2 0.241 
8.27 5 .63  13.90 O N E  29.545 192.7 57.7 39.3 

45740.0 4MY90.O 9.415 202.2 -12.7 
8.7A 5.64 14.41 

- 0 . ~ 1  1 . 4 0 7  8 2 . 5  0.943 
ONE 70.545 192.7 57.7 

17.033 
31.4 

15.4 163.4 0.9690 33.096A 1.33 0.209 160.3 137.1 -79.1 0.242 

4575C.O 48990.0 0.461 198.2 -9.8 -0.64 1.402 77.5 0.945 16.960 25.8 163.7 C.9410 32.979A 1.12 0.208 160.6 137.7 -78.0 0.242 
9.P1 5.64 15.45 ONE 2C.545 192.7 57.7 39.6 

4576P.0 4H990.3 C.523 196.7 -8.4 -q.54 1 .4C0  72.4 U.947 16.M36 36.3 164.2 0.0970 32.774A 0.90 0.207 160.9 138.8 -78.5 0.243 
11.27 5.65 lh.95 UNE 20.545 192.7 57.7 40.0 

45770.C 4q990.0 0.550 196.1 -0.11 
15.14 5.66 l R . 0 0  

-0 .49  1.398 67.2 r .950 
O N E  20.545 192.7 57.7 

16.669 
40.5 

47.0 164.8 0.8400 32.49711 0.87 0.205 161.4 140.3 -70.1 0.244 

APRIVAL O A T E  = 2449090.0 

4560C.0 49590.0 O.5A4 227.0 -15.5 0.00 1.402 111.5 0.944 15.214 315.7 525.9 0.849 29.578A -0.13 0.191 159.9 143.1 -77.0 0.232 
' 12.79 5.49 1 9 . 7 1  TWO 19.550 192.1 56.6 47.9 

4569n.C 49C90.0 0.519 228.2 -14.4 1.29 1.4P3 1Cb.0 0.942 15.421 325.3 525.3 0.099 29.9426 -0.58 0.193 159.6 1 4 0 . 9  -77.4 0.232 
11.10 5.49 16.67 Tkll 19.550 192.1 56.6 42.3 

45700.F 4909C.O 0.464 220.3 -1n.Q 7.59 1 .4P4  102.1 3 . 9 4 r  15.593 335.0 524.8 0.939 30.2464 -1.92 0.195 159.3 130.0 -77.5 0.232 
9.B8 5.50 15.3R I W O  19.550 192.1 56.6 41 .H  

45720.C 49090.0 0.395 213.7 -?2.6 -2.41 1.403 92.5 0.938 15.HC7 354.9 524.3 0.902 30.6324 3.01 0.197 159.1 141.6 -70.9 0.232 
8.32 5.50 13.42 ONF 19.550 192.1 56.6 41.2 

45730.0 49090.C 0 . 3 Q l  2n8.l -16.3 -1.25 1.403 87.6 0.938 15.842 5.0 164.2 0.9830 30.7ClA 1.00 0.197 159.1 139.9  -70.7 0.232 
8.23 5.5P 13.73 ONE 14.55q 192.1 5h.h 41.7 

45740.C 49090.0 0.*13 202.4 -12.5 - O . R h  1.401 82.6 U.939 15.829 15.2 164.4 C.9700 30.686A 1.37 0.197 159.2 139.7 -78.5 0.233 
8.73 5.51 14.24 ONE 19.550 192.1 56.6 41.2 

45750.C 49090.0 0.45R 19fl.3 -9.1 -0.68 1 . 4 C D  77.6 0.9r5 15.7h7 25.b 164.6 C.9410 30.592A 1.14 0.197 159.5 140.2 -78.3 0.233 
4.7' 5.51 15.26 (1NC 19.550 102.1 5h.6 41 .5  

45760.0 49590.0 0.521 196.4 -8.5 - 0 . 5 7  1.39R 72.5 0.943 15.664 36.1 165.1 C.8960 30.429A 0.99 0.196 159.8 141.1 -78.0 0 -234  
11.22 5.52 16.74 ONE 19.550 192.1 56.6 41.0  

45770.C 49090.0 0.554 196.3 - 0 . 1  -0 .51  1.396 67.5 0.940 15.525 46.7 lb5.7 C . 8 4 2 0  30.2086 0 . 8 8  0 . 1 9 4  160.3 142.5 -77.6 0.235 
13.C5 5.53 18.511 ONE 19.5511 192.1 56.6 42.3 

AHRIVAL D A l E  = 2449190.0 

45640.C 44190.0 0.5134 277.2 -15.6 0 .0R 1 . 4 0 1  111.6 0.941 14.303 315.5 526.0 0.047 27.91RA -0.12 0.180 158.7 145.2 -76.3 0.224 
12.79 5.38 18.17 Tkll 10.595 191.6 55.6 4 4 . 0  

4569C.O 49190.0 0.510 220.4 -14.6 
11.10 5.30 16.56 

1.26 1.4L2 136.9 0.530 
Tho 16.555 191.6 55.6 

14.557 325.1 526.2 0.098 
44.2  

20.216A -0.55 0.103 150.4 143.0 -76.0 0.224 

4570P.C 49190.0 0.463 228.4 -10.6 2.40 1.402 102.2 0.936 14.7l'l 334.0 525.7 0.938 28.4636. -1.73 0.184 150.1 140.4 -76.9 0.224 
9.06 5.38 15.24 Two 10.595 191.6 55.6 43.7 

45722.C 49190.0 0.395 213.5 -24.0 -2.77 1.4C2 92.6 0.934 14.R79 354.7 525.2 0.902 20,7766 3.36 0.107 157.9 144.5 -78.4 0.224 
8.32 5.39 13.70 ONE 18.595 191.6 55.6 41.1 

0.389 200.3 -16.8 
8.20 5.39 13.59 

-1.36 1.401 87.7 0 . 9 3 4  
ONE 18.595 191.6 55.6 

14.9GR 
43.0 

4.0 165.2 0.9030 20.832A 1.90 0.107 157.9 142.5 -70.2 0.224 

45740.C 49190.9 0.411 2G2.6 -12.R -0.92 1 . 4 C O  82.7 0.935 14.895 15.0 165.3 0.9700 20.020A 1.42 0.187 150.0 142.1 -78.O 0.224 
8.68 5.39 14.37 ONk 18.595 191.6 55.6 43.1 

4575F.C 49190.0 0.456 198.5 -10.2 4 . 7 1  1.399 77.7 0.937 14.843 25.4 165.6 C.9420 28.743A 1.17 0.186 158.3 142.5 -77.R 0.225 
9.69 5.40 15.09 ONt 10.595 191.6 55.6 43.3 

45760.C 49190.0 0.517 196.6 -8.7 -0.59 1.397 72.6 0.939 14.755 35.9 166.0 0.9000 28.6104 1.01 0.105 158.7 143.4 -77.4 0.226 
11.14 5.41 16.55 ONE 18.595 1Yl.6 55.6 43.7 

45770.C 49190.0 0.59C 196.5 -0.3 -0.53 1.395 67.5 0.942 14.636 46.4 166.5 0.8430 20.429A 0.09 0 . 1 0 4  159.2 144.6 -77.0 0.226 
12.95 5.42 10.37 ONE 1b.595 191.6 55.6 44.2 

APHIVAL D A T E  - 2449290.0 

4560C.C 49290.5 0.504 227.5 -15.7 0.R7 1.399 111.7 0.93R 1 3 . 7 1 8  315.2 527.6 0.046.. 26.591A -0.12 0.170 157.5 147.1 -75.6 0.216 
12.01 5.20 19.09 TWO 19.890 191.2 54.5 46.8 

45690.C 49290.0 C.519 228.7 -14-7 1.23 1.4PO 137.9 0.935 13.067 324.0 527.0 0.097 26.838A -0.53 0.173 157.1 145.1 -76.1 0.216 
11.19 5.28 16.47 TWO 19.090 191.2 54.5 46.1 

45700.G 49290.5 0.463 228.6 -11.1 2 - 2 3  1.401 102.3 0.933 13.99n 334.5 526.6 G.937 27.044A -1.57 0.175 156.9 142.7 -76.3 0.216 
9.86 5.28 15.14 THO 19.1190 191.2 54.5 45.6 
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1984 
tAHTH-I IHANUS 

GEPAHT AKUIVt 

4571n.c 49290.0 

45720.G 49290.0 

4 5 7 3 0 . ~  492w.n 

45740.0 49290.3 

45750.0 4929r.c 

45760.0 49290.7 

4577P.0 49290.3 

4568C.C 4939r.o 

4569C.0 49395.,1 

4 5 7 0 0 . ~  49390.0 

45710.0 49390.0 

45720.0 4 7 3 9 C . 0  

45730.G 4939U.F 

45740.0 49390.0 

45750.0 4 9 3 5 e . ~  

457hq.0 49390.0 

45770.0 49390.7 

4568C.C 49490.0 

45690.0 49490.0 

4570n.c 49490.c 

45710.0 49450.0 

45720.0 49490.0 

45730.C 49490.0 

45740.0 4~i490.0 

45750.@ 49490.0 

45760.0 49490.0 

45770.C 49490.0 

SPEFII H A U f C L  
I I V  I I)V2 ov I 

3 . 5 ~ 7  237.5 22.7 
10.91 5.31 16.21 

0.395 213.4 -25.6 
8.33 5.28 13.61 

0.388 2C11-5 -17.4 
6 -17  5.28 13-46 

o .4w 202.9 - 1 3 . 1  
R.h4 5.29 13.92 

0.453 198.R -10.4 
9.63 5.29 14.92 

0.514 196.8 -8.9 
11.06 5.30 lh.36 

C.5R6 196.7 -8.4 
12.85 5.62 lM.17 

0 . 5 8 0  227.R -15.9 
1 2 . 8 4  5.19 1 8 - 2 3  

r . 5 ~  223." -14 .9  
11.21 5.19 16.41' 

P.463 27H.8 - 1 l . h  
9.06  5.19 15.05 

0.457 237.7 10.7 
9.71 5.20 14.91 

C.397 213.1 -27.7 
H.37 5.19 13.56 

0.187 298.8 -1fl.7 

0 . 4 ~ 7  203.2 -13.5 

8.15 5.19 13.34 

8.59 5.19 13.7'1 

C.45- 199.1 -10.7 
9.56 5.20 14.7h 

1 1 . 5 1 ~  197.1 -9 .1  
17.40 5.21 16.19 

1.5R2 IY7.0 - 8 . 6  
12.75 5.22 17.97 

I 1  
LTG 

v 1 P S I  1 
C O I S T  HAS 

ECCEN 
IICCLS 

14-94 1.401 97.5 0.931 
l h f l  l9 . f l90  191.2 54.5 

-3.23 1 . ~ 1  92.7 0.931 

-1.47 i .+on 8 7 . ~  0.931 

ONE 1F.890 191.2 5 4 . 5  

ONE 15.R90 191.2 54.5 

-F.98 1.399 82.9 0.931 
ONE 19.R9F 191.2 54.5 

-0.75 1.397 77.9 0.933 
ONE i 9 . n w  111.2 54.5 

4 . 6 2  1.395 72.8 0.931, 
ONE 19.890 191.2 54.5 

-0.55 1.393 67.7 0.939 
ONE 19.8YC 191.7 54.5 

SMA T H E 1 1  THET2 P t R l H  APHEL I 2 V 7. P s i  2 R A OECL SPEED 
LAMDA 

14.083 344.4 526.3 0.966 27.2014. -13.41 0.176 156.7 132.0 -73.8 0,218 
45.7 

14.143 354.4 526.1 0.982 21.303A 3.81 0.177 156.6 147.4 -77.8 0.216 
45.0 

14.167 4.6 166.1 0.9840 27.350A 2.01 0.177 156.6 144.9 -77.6 0.217 
44.9 

14.155 14.R 166.2 0.9710 27.3406, 1.47 0.177 156.8 144.4 -77.4 0.217 
4>.0 

14.110 25.1 166.4 0.9430 27.2766 1.20 0.176 157.0 144.7 -17.2 0.217 
4 5 . 2  

14.033 35.6 166.Ll U.9010 27.166A l . G 3  0.175 157.4 145.5 -16.8 0.218 
45.6 

13.931 46.1 167.3 0.8460 27.016A 0.9C 0.174 157.9 146.6 -76.4 0.219 
4 6 . 1  

ARRIVAL O A T t  = 2449390.G 

r . 8 7  1 . 3 9 ~  111.8 0.936 
T k O  2C.530 19C.7 53.4 

13.178 314 .R  528.4 0.844 
48.7 

25.511A 

3.587 2211.1 -15.c) 
12.88 5.12 17.99 

0.571 229.4 -15.1 
11.23 5 - 1 1  16.35 

1.21 1.399 107.1 0.931 13.308 324.5 527.9 0.895 25.7201 
T W  2@.53l! 19C.7 53.4 48.1 

13.415 334.3 527.4 0.936 
47.5 

25.894A 

9.11 1 . 4 r P  97.6 0.928 13.496 344.1 527.1 0.965 26.026A 
TWO 20.53C 19C.7 53.4 47.3 

- 3 . R )  1 . 4 C I r  77.8 0.928 13.547 354.2 527.0 C.982 26 . l l 3A  
ONt 2G.531, 191.7  53.4 40.9 

-1.61 1.399 87.9 0.927 13.56R 4.3 166.9 0.9840 26.1526 
ONE 2C.535 19C.7 53.4 46.8 

-1.74 1.19R R 3 . V  D.928 13.5511 14.5 167.0 C.9710 26.144A 
ONt 2(.53C 191.7 53.4 46.9 

-0.79 1.196 7n.0 0.930 
ONE 2C.530 19C.7 5 3 . 4  

13.518 
47.1 

24.H 167.2 0.9440 26.Q91A 

- 0 . h S  1.394 73.0 0.933 13.451 35.3 lh7.6 0.903C 250498A 
UNF 7 0 . 5 3 ~  i 9 c . i  53 .4  47.5 

ONE 20.530 i w . 7  53.4 4n .o  
41.57 1.392 67.9 0.937 13.36C 45.H 168.1 0.8480 25.8726 

0.464 229.1 -12.1 
9.07 5.11 14.98 

0.439 23C.R 4.2 
9.31 5.11 14.42 

c.40c 212.6 -30.5 
8.64 5.11 13.55 

0.386 2P5.1 -18.7 
8.13 5.11 13.23 

0.4C5 203.6 -13.9 
8.55 5.11 l 3 . b b  

0.447 199.5 -11.0 
9.5G 5.12 1 4 . 6 2  

0 . 5 ~ 7  197.5 -9.3 
10.89 5.13 16.02 

0.578 197.3 -8.R 
12.65 5.14  17.79 

ARRIVAL OATL = 2449450.0 

0 . ~ 6  1.397 111.9 0.936 12.737 314.5 529.1 0.842 24.6226 
TWO 19.120 i w . 3  52.3 50.7 

1 - 1 8  1.398 107.3 0.930 12.H47 324.1 528.6 0.894 24.805A 
1 H O  19.120 190.3 52.3 50.0 

1.99 1.399 102.5 0.928 
T W O  19.120 19c.3 52.3 

12.942 333.9 528.2 0.935 
49.5 

24.948A 

6.82 1.399 97.R 0.926 13.013 343.8 527.9 0.965 25.062A 
TWO 19.120 190.3 52.3 49.2 

-4.63 1.399 97.9 0.925 13.159 353.9 527.8 0.981 25.1366 
ONE 19.120 116.3 52.3 48.9 

-1.75 1 . 3 1 R  8 R . l  C.425 
ONE 19.120 190.3 52.3 

13.077 
48.8 

4.C lh7.7 C.9840 25.170A 

-1.10 1.397 83.2 0.926 13.068 14.2 167.8 0.9720 25.1636 
ONE 19.120 19(..3 52.3 48.n  

- r .d3 1.395 78.2 0.927 
ONE 19.120 190.3 52.3 

13.032 
49.1 

24.5 168.0 0.9460 25.11c)d 

-0.68 1.393 73.2 0.930 12.973 34.9 t68.4 0.9050 25.040A 
ONE 19.120 1Yl ' . 3  52.3 49.4 

-0.59 1.391 6R.1 0.934 12.892 45.4 168.8 0.8510 24.9331 
ONE 19.120 19c.3 52.3 50.0 

-0.12 0.161 156.2 148.9 -14.9 0.210 

-0.50 0.164 155.8 147.0 -75.4 0.209 

-1.44 0.165 155.5 144.R -75.7 0.209 

-13.49 0.167 155.4 137.2 -74.4 0.290 

4.40 0.168 155.3 15r.3 -77.3 0.209 

2.14 0.168 155.3 147.2 -77.6 0.210 

1.53 0.168 155.4 146.6 -76.8 0.210 

1.23 0.167 155.7 1 4 h . 8  -76.5 0.210 

1.04 0,166 156.1 147.4 -76.2 0.211 

0.91 0.164 156.6 1 4 8 . 4  -75.7 0.212 

-0.11 0.152 154 .R  150.6 -74.2 0.204 

-0.48 0.155 154.4 148.8 -74.7 G.203 

-1.33 0.157 154.1 146.8 -75.C 0.203 

-6.21 0.158 153.9 141.0 -14.3 0.203 

5.20 0.159 153.9 153.4 -16.7 0.203 

2 -26  0.159 153.S 149.4 -76.3 0.2C3 

1.59 0.159 154.0 148.6 -16.1 0.203 

1.26 0.158 154.3 148.7 -75.9 0.204 

1.06 0.157 154.7 149.3 -75.5 O.2C5 

0.92 0.156 155.2 150.2 -75.C 0.206 

ARRIVAL OATE = 2449596.0 

45680.0 49590.C 0.589 228.5 -16.3 ' l .86  1.397 112.1 0.932 12.361 314.1  529.9 O.R40 23.881A -0.11 0.144 153.3 152.1 -73.4 0.198 
12.93 5 - 9 5  17.97 T k O  18.868 189.9 51.2 52.7 

45690.0 49590.0 0.522 229.7 -15.2 
11.27 5.04 16.31 

1.16 1.397 107.4 0.928 
IkO 18.868 189.9 51.7. 

24.0356 -0.46 C.147 152.9 150.5 -74.0 0.198 

45700.0 49590.0 C.4h4  225.5 -12.5 1.89 1.398 102.7 0.926 12.549 333.6 529.0 0.934 24.163A -1.23 0.148 152.6 148.6 -74.3 0.197 
9.89 5.04 14.93 TkO 18.868 189.9 51.2 51.5 



19d4 
EARTh-IIRANUS 

OEPART ARRIVE sPtEn R A U E C L  
OVI 0 v 2  nvr 

9.14 5.04 1 4 . i ~  

45720.0 49590.c n.4rh 211.6 -34.4 
8.57 5.n4 13.61 

45730.0 4959o.a 0.385 20y.5 -19.5 

45710.0 49590.C 9.452 750.C 0.7 

11.11 5.03 13.14 

I I V I PSI 1 ECCEN SMA T H E T I  THE12 PERIH APHEL I 2 V 2 PSI  2 R A OkCL SPEED 
LFG C O I S T  d A S  OFCLS LAMOA 

5.50 1.398 97.9 0.974 12.612 343.5 528.7 0.964 24.261A -4 .89  0.150 152.5 144.0 -73.9 0.197 
THC 1R.868 189.9 51.2 51.1 

-5.79 1.39R 93.1 0.927 12.653 353.5 528.5 C.981 24.3256 6 - 3 5  0.151 152.4 156.7 -76.1 0.197 
ONE i8.86n 189.9 51.2 5n.9 

ONE 18.866 189.9 51.2 50.7 
-1.92 1.397 88.3 0.922 12.670 3.6 168.5 0.9840 24.355A 2.45 0.151 152.4 151.4 -75.6 6.197 

45740.0 4959C.C 0.4C3 204.0 -14.4 -1.18 1.396 83.4 0.923 12.667 13.8 168.6 0.9730 24.35nA 1.65 0.151 152.5 15C.5 -75.4 0.197 
4.51 5.C4 11-54 ONE 18.868 189.9 51.2 50.8 

45750.C 49590.C 0.445 199.9 -11 .3  -D.87 1.394 7H.4 0.925 12.630 24.1 168.8 0.9475 24.313A 1.36 0.150 152.8 15G.5 -75.2 0.198 
'9.44 5.94 14.44 ONE lfl.H68 18'8.9 91.2  51.0 

45760.0 49590.r 0.5C3 197.8 -9.6 -0.71 1.392 73.4 0.928 12.576 34.5 169.1 0.9070 24.2466 1.08 0.149 153.2 151.0 -74.8 0.199 
10.P1 5.05 15.86 ONE 18.868 189.9 51.2 51.4 

4577n.o 4v5qn.o n.574 1 9 7 . 6  -9.0 -0.61 1.390 68.4 0.932 12.504 45.0 169.5 0.85311 24.1546 0.93 0.147 153.7 151.8 -74.3 0.200 
12.54 5.07 17.61 UNE 1H.fl68 l8Y.9 51.2 51.9  

ARHlVAL DATE = 2449690.0 

45680.0 49690.0 9.541 228.4 -16.1 0 . 8 6  1.396 112.3 C.930 12.049 313.6 530.5 C.838 23.2601 -0.11 0.137 151.8 153.6 -72.6 0.193 
12.99 4.98 17.97 I U O  20.389 189.5 50.1 5'1.1 

4569P.0 4969C.C 0.524 230.7 -15.4 1 . 1 4  1 . 3 9 7  107.6 C.927 12.142 373.4 530.1 0.890 23.393A -0.44 0,139 151.4 152.1 -73.7 0.192 
11.37 4.911 16.29 ThO 2P.TR9 149.5 5F.1 54.0 

4570C.O 4969C.n 0.466 229.9 -12.9 1 - 8 1  1.397 192.9 0.924 12.719 333.2 529.7 C.933 23.505A -1.15 0.141 151.1 150.3 -73.6 0.192 
9.97 4.97 16.H9 T W O  2C.389 IRY.5 50.1 53.5 

45710.0 4 9 6 V . l  0.428 729.7 -2.6 4.64 1.397 98.1 0.922 12.276 343.1 529.4 0.963 23.590A -4 .G4  0.142 150.9 146.5 -73.3 0.192 
9.~6 4.97 14.03 TUO 20.389 189.5 50.1 53.1 

8.85 4 . 9 8  13.83 ONE 20.389 189.5 56.1 53.0 
45720.0 4969C.S 0.419 209.7 -40.2 -7.61 1.397 94.3 0.920 12.313 353.2 529.3 0.981 2 3 . 6 4 6 ~  8.17 0.143 150.8 16c.8 -75.5 0.192 

45730.0 49690.0 0.3H4 2L9.9 -20.4 -2.12 1.396 88.4 0 . 9 7 0  17.379 3.3 169.2 0.9840 23.6736 2.63 0.143 150.8 153.3 -74.9 0.192,  
8 . 1 C  4.97 13.07 0NF ?P.389 189.5 50.1 52.7 

45740.0 49690.0 0 . 4 C 1  294.5 -14.9 -1.26 1.395 83.5 0.921 12.321 13.5 169.3 0.9740 23.6696 1.72 0.143 150.9 152.3 -74.7 0.192 
H.47 4.97 13.44 UNC 20.389 189.5 50.1 52.7 

4575r.0 49690.0 0 . 6 4 7  200.4 -11.6 -0.91 1.393 7H.h 0.923 12.793 23.7 169.5 0.9480 23.6376 1.33 0.142 151.2 152.2 - 
9.37 4.9fl 14.55 ONF 20.38'7 189.5 5U.l 53.0 

74.4 0.193 

45760.C 49690.0 O.5W 198.2 -9.9 -0.74 1.392 73.6 0.926 12.244 34.1 169.8 0.9090 23.580A 1.10 0.141 151.6 152.6 -74.1 0.193 
10.72 6.99 15.71 ONE 2P.389 189.5 5@.1 53.3 

4577r.o 49690.0 c.570 198.0 -9.2 

45780.0 49690.0 0.648 119.3 -9.3 

12.44 5.00 17.44 

14.42 5.C2 19.44 

45680.0 49790.0 0.594 229.2 -16.3 
13.C) 4.93 17.98 

45690.0 49790.0 c.526 2 3 0 . 6  -15 .6  
11.37 4.92 16.29 

45700.0 49790.0 F.467 23C.4 -13.3 
9.Y6 4.91 14 -87  

45710.0 4979C.C 0.426 229.7 -4.6 
9.G2 4.91 13.93 

-0.63 1.390 68.6 0.930 12.179 44.5 170.2 0.8560 23.501A 0.95 0.140 152.1 153.2 -73.6 0.194 
ONE 2@.3P9 1119.5 50.1 53.8 

-r.57 1.387 63.5 0.935 12.098 55.r 170.7 6.7910 23 .406~  0.82 0.138 152.8 154.1 -73.0 0.196 
ONE 2P.389 189.5 50.1 54.5 

ARRIVAL D A T t  7 2449790.0 

C.85 1.395 112.5 0.929 11.784 313.2 531.2 0.835 22.7341 -0.10 0.129 150.1 154.9 -71.8 0.189 
TWO 20.274 189.2 49.P 56.8 

1.12 1.396 177.8 0.925 11.870 322.9 530.8 0.888 22.851A -0.43 0.132 149.7 153.5 -72.4 0.188 
TU0 20.274 189.2 49.P 56.0 

1.73 1.396 103.1 0.922 11.94n 332.8 530.4 0.931 22.948A -1.08 0.133 149.4 151.9 -72.8 0.187 
TU0 20.274 189.2 49.0 55.5 

4.n4 1.357 98.3 0.920 11.993 342.1 530.1*0.962 23.023A -3.44 0.135 149.2 148.6 -77.7 0.187 
TLrO 2C.274 189.2 49.0 55.1 

45720.C 49790.0 0.449 205.4 -49.4 -1C.d7 1.396 93.5 0.91H 12.027 352.8 530.0 0.980 23.0736 11.42 0.136 149.1 166.7 -75.C 0.188 
9.53 4.93 14.45 ONE 20.274 189.2 49.C 55.1 

45730.C 49790.5 0.3P4 21C.3 -21.5 -2.35 1.395 88.6 0.918 12.1141 2.H 169.9 0.9840 23.0976 2.86 0.136 149.1 155.2 -74.2 0.187 
8.09 4.91 13.00 ONE 20.274 189.2 49.0 54.7 

45740.P 49790.C C.4PC 215.1 -15.4 -1.34 1.394 8 3 . 8  0.919 12.C34 13.0 170.0 0.9740 23.0941 1.80 0.136 149.3 153.9 - 
9.43 4.91 1 3 - 3 4  ON€ 2C.274 189.2 49.0 54.7 

74.0 0.187 

45750.0 49790.0 0.639 2 ~ 0 . 9  -12.0 -0.96 1.393 78.8 0.921 1 2 . ~ 9  23.3 170.2 0.9500 23.0676 1.37 0.135 149.5 153.7 -73.7 0.18s 
9.31 4.92 14.22 ONE 20.274 189.2 49.0 54.9 

45760.0 49790.0 0.496 198.7 -10.1 -0.77 1.391 73.9 0.924 11.965 33.6 170.4 0.9110 23.0186. 1.13 0.134 149.9 154.0 -73.3 0.188 
10.64 4.93 15.56 ONE 20.274 189.2 49.0 55.3 

45770.6 49790.0 0.565 198.4 -9.4 -0.66 1.389 68.9 0.92H l l .YC4 44.0 110.8 0.8590 22.950A 0.96 0.133 150.5 154.6 -72.9 0.190 
12.33 6.94 17.27 UNF 2n.274 189.2 49.0 55.8 

45780.0 49790.C 0.643 199.7 -9.5 -0.59 1.387 63.8 0.933 11.831 54.4 171.3 0.7950 22.8676 0.83 0.131 151.2 155.4 -72.3 0.191 
14.30 4.96 19.26 ONE 2Q.274 189.2 49.0 56.4 

AMRIVAL O A T €  2449890.0 

45680.0 49890.G C.597 229.6 -16.4 0.H5 1.395 112.7 0.928 11.560 312.7 531.8 0.832 22.2871 -0.10 0.122 148.3 156.2 -71.0 0.184 
13-12 4 - 8 8  18.00 Tmo 18.821 188.8 47.9 58.8 



19H4 
FIRTH-LIRANUS 

DEPART A H H I Y C  S P t t U  R A OtCL I 1 V 1 P > I  1 FCCEN S A A  THC11 lHtT2 PEWIH APHtL I 2 V 2 P S I  2 H A OECL SPEED 
llVl OV2 0VT LFG COIST RAS OCCLS L A M O A  

45690.0 4989C.O 9.529 231.1 -15.8 1.11 1.395 10@.0 0.924 l l . o38  322.5 531.4  0 . 8 8 6  22.3906 -0 .41 0.125 147.9 154.9 -71.6 0.1R4 
1 1 . 4 3  4.87 l 6 . 3 b  T H O  1H.H21 18R.8 47.9 5H.U 

45700.0 49890.0 0.4h9 210.9 -13.6 1.67 1.396 I C 3 . 1  0 . 9 2 1  11.1183 312.3 531.1 0.929 22.476A -1.02 0.127 147.6 151.3 -72.C 0.183 
1 ~ l . C O  4.X6 14 .A6  Tho 1 H . R l l  lRb.H 47.9 57.5 

45710.0 49890.0 0.426 219.8 -6.2 3.59 1.396 98.5 0.918 11.751 342.2 530.8 0.961 22.5426 -3.00 0.128 147.4 150.5 -72.0 0.183 
Y . P l ' 4 . 8 6  13.47 T h O  18.821 1dH.8 47.9 57.9 

45720.0 49HY0.0  0.541 1 9 0 ~ 1 1  -65.5 -18.26 1.396 91.6 0.917 11.7R3 352.4 530.7 0.980 22.5866 18.81 0.129 147.4 177.5 -74.2 0.187 
11.74 4.91 16-65 nNF 18.821 180.8 47.9 57.6 

45730.0 49R90.0 ? . 3 R 4  210.7 -22.6 -2.62 1.395 R R . 8  0.917 11.796 2.4 170.6 0.9850 22.6086 3.12 0.129 147.4 156.9 -73.5 0,182 
R.09 4.86 12.95 ONE 18.fiZI 1HR.8  47.9 56.7 

45740.0 4989C.O G.398 205.6 -1b.C -1.43 1.194 84.0 0.917 11.791 12.6 170.7 0.9750 22.6066 1-89 0.129 147.5 155.4 -73.2 0.183 
tl.39 4 .R6  11.25 ONE 18 .R71  18B.d 47.9 56.7 

45750.C 49R90.0 0.436 211.4 -12.1r -1.01 1.392 79.1 0.919 11.76f 27.9 170.8 0.9510 22.5R36 1.41 C.128 147.7 155.2 -73.P 0.183 
9.24 4.87 14.11 

45785.0 49893.0 C.f.38 2c.0.0 -9.7 
1 4 . 1 7  4.91 19.07 

45680.0 49990.3 n . w r  230.1 -16.5 
13.31 4.R'+ 18.04 

45690.C 4999C.O 0.531 23l.h -16.P 
11.50 4.83 lb.37 

45700.C 49990.1 0.471 231.4 -13.4 
1 0 . ~ 5  4.~2 1 4 . ~ 6  

4571r.c 49iLio.J r.476 232.3 -7.5 
0.1 I 4 . ~ 1  1 3 . ~ 1  

4573r .c  4q90r.13 n.314 711.0 -24.9 
8.10 4 . 8 1  12-91 

45740.C 4999P.J 0.396 206.2 -16.6 
8.35 4 - 8 1  13.16  

4575n.o 4999o.r 0.433 212.3 -12.8 
9.1A 4.82 14.90 

45760.0 49996.0 C.489 199.6 -10.8 
1'1.46 4.83 15.29 

4577c.c 49590.0 n.556 1 9 9 . 3  -9.9 

UNF 18.821 lfl8.H 47.9 56.9 

- 0 . 8 ~  1.390 74.1 c.922 11.727 33.2 171.1 
ONE 1H.021 18H.8 47.9 57.2 

-n.50 1 . 3 ~ 0  09.1 0.926 11.672 43.5 171.4 
ONE in.821 1 8 8 . ~  47.9 57.7 

-Q.61 1 . 3 8 h  6 4 . 1  0.931 1 1 . 6 0 4  53.9 171.8 
ONE 18.821 I H 8 . M  47.9 $ 8 . 4  

A R R I V A L  O ~ T F  = 2449990.0 

0.85 1.394 112.9 C.927 l l . 3 h 7  312.2 532.4 
1WO 19.146 1RR.5 46.0 6 0 . R  

1.09 1.395 100.2 0 .92 )  i 1 . 4 4 ~  322.0 532.0 

1.61 1.?95 103.5 0.919 1 i . m  3 3 1 . 8  531.7 

Tkll 19.346 1R0.5 46.8 6 f l . l  

Tho 19.346 IHB.5 46.8 5Y.b 

3.25 1.7'45 Q H . 7  Q.917 11.545 341.H 531.5 
Thil 19.346 IIIR.5 4 h . 8  50.1 

-3.95 1.394 119.1 0.115 1 I . L I H I  2.C 171.3 
ONE 19.346 1 R M . 5  46.8 5Y.6 

-1.54 1.393 R4.2 0.916 11.583 12.1 171.3 
ONE 19.346 14R.5 46.R 58.7 

-1.06 1.392 79.3 0.918 11.5b1 22.4 171.4 
ONE 19.346 I R R . 5  4 6 . 8  5H.9 

-0.H3 1.390 74.4 0.121 1 1 . 5 2 4  32.7 171.7 
ONE 19.346 188.5 46.8 59.2 

-0.70 1 . 3 8 ~  69.4 0.925 11.474 43.0 172.0 

0.9130 22.5411 1.15 0.127 148.1 155.4 -72.6 0.184 

0.8620 12.4816 0.97 0.126 148.7 155.9 -72.1 0.1R5 

0.7990 22.4096 0.84 0.124 149.4 156.5 -71.5 0.187 

0.829 21.9C66 

O.8R4 21.996A 

0.92H 22.C72A 

C.960 22.1316 

0.9850 22.1906 

C.9760 22.190A 

0.9530 22.1701 

0.9160 22.1336 

0.8650 22.0826 
c 

L 

-C.10 0.116 146.4 157.3 -70.2 O . l H 1  

-0.46 C.118 146.0 156.1 -76.8 0.180 

-0.97 0.120 145.8 154.7 -71.2 0.179 

-2.66 0.122 145.6 152.2 - 7 1 . 1  0.179 

3.44 0.123 145.5 158.6 -72.7 0.178 

1.9R 0.123 145.b 156.R -72.5 0.179 

1.46 C.122 145.4  156.5 -72.2 0.179 

1.18 0.121 146.2 156.6 -71.8 0.180 

0.99 0.119 146.8 157.0 -71.4 0.181 
17.11 4-84 16.95 ONE 19.346 l R 8 . 5  46.R 59.7 

45780.0 499oc.n 0.633 200.4 -9.9 -0.63 1.386 64.4 0.930 1 1 . 4 1 1  5 3 . 4  172.4 0.8030 22.0196 0.85 0.117 147.5 157.6 -70.8 0.183 
14 .C4  4.86 18.90 llWE 19.346 18R.5 4 6 . 8  6C.3 

AHRIVAL OATt = 2450390.0 

456H3.0  51090.0 Q.6C4 239.5 -15.7 0.84 1.394 113.2 0.926 ll.2C3 311.7 533.0 0.826 21.5796 -0.10 0.110 144.4 158.3 -69.4 0.177 
13.2Y 4.80 1J3.09 Tho 20.692 188.2 45.M 62.8 

45b9C.0 50P90.0 0.534 232.1 -16.1 l . ? 8  1.394 1 J 8 . 5  0.922 11,270 321.5 532.6 0.881 21.6606 - 0 . 3 8  0.112 144.0 157.2 -7O.C 0.176 
11.57 4.79 16.35 Tho 213.692 lBR.2 45.8 h2.1 

45700.0 50096.0 0.473 232.0 - 1 4 . 3  1.56 1.395 1P3.7 0.918 11.336 331.3 532.3 0.926 21.7776 -0.92 0.114 143.8 155.9 -7C.5 0.175 
10.10 4.7R 1 4 - 6 8  ThU 20.692 18H.2 4 5 . 8  61.5 

45710.0 50090.0 0.427 230.6 - 8 . 6  2.98 1.395 98.O 0.916 11.369 341.3  532.1 0.959 21.7796 -2.34 0.116 143.6 153.7 -70.6 0.175 
9 . r3  4.77 1 3 . 1 i ~ i  T W O  2c.692 18f l .7  45.n 61.0 

45730.G 5009O.n 0.385 211.3 -75.7 -3.34 1.394 H9.3 0.914 11.4C9 1.5 171.9 0.9850 21.8336 3 . 8 3  0.117 143.5 160.2 -72.0 0.175 
8.11 4.77 I2.AH ON€ 20.692 Ifl8.2 45.R b0.6 

45740.0 50090.0 0.344 2n6.8 -17.3 -1.65 1.393 84.4 0.914 11.4C5 11.6 171.9 0.9770 21.833A 2.@9 0.117 143.6 158.2 -71.7 0.175 
8 -32  4.77 13.09 LINF 20.692 188.2 45.H 60.6 

+5750.C 50090.0 0.430 202.6 -13.1 -1.12 1.391 79.B 0.916 I I . 3 f l 5  21.9 172.0 0.9550 21.Rl66 1.51 0.116 143.q  157.7 - 7 1 . 4  0.175 
9.11 4.78 13.R9 Out 2@.692 188.2 4 5 . 8  60.H 

4576C.O 50090.0 0.4R5 2C3.2 -11.1 -0 .R7 1.3R9 74.6 0.919 11.351 12.1 172.3 0.9180 21.7846 1.20 0.115 144.2 157.7 - 7 t . 1  0.176 
10.37 4.79 15.16 UNF 20.hY2 18h.2 45.8 61.1 

45770.0 50090.0 0.592 199.7 -10.2 -c.73 1.3R7 69.7 0.923 11.304 42.4 172.5 0.8680 21.7494 1.01 0.113 144.7  I5R.1 -7C1.6 0.178 
12.00 4-80 16-80 ONE 20.692 188.2 4 > . 8  61.6 

45780.0 5U090.0 0.628 200.8 -10.2 -0.64 1.385 64.7 0.928 11.246 52.8 172.9 0.8070 21.6846 0.86 0.111.145.4 158.6 -7@+0 0.179 
13.91 4.82 18-73 ONE 20.692 188.2 45.8 62.2 
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1984 
EARTH-URANUS 

OEP4HT 4RKIVE SPFEO 
ov1  

R 4  
OV2 

OECL 
O V T  

I 1 V 1 P S I  1 ECCEN 
LEG C O l S T  R A S  OECLS 

SHA THE11 lHET2 PERIH 
L4HOA 

APHEL 1 2  v 2  PSI  2 R A OECL SPFEO 

4RRIY4L 04TE = 2450190.0 

45680.0 50190.0 C.6r7 231.0 -16.8 0.84 1.393 113.4 0.926 11.061 311.1 533.6 0.823 21.3001 -0.G9 0.104 142.3 159.3 -68.5 0.17k 
13.39 4.76 1 8 - 1 5  T k O  19.858 187.9 44.1 64.8 

45690.0 50190.0 0.538 232.6 -16.3 1.06 1.394 1C8.7 0.921 11.125 320.9 533.2 0.878 21.3716 -0.37 0.107 141.9 158.2 -69.2 0.173 
11.65 4.75 Lb.40 Tho 19.858 187.9 44.7 64.0 

4570F.O 50190.0 9.476 232.C -14.6 1.51 1.394 1C3.9 0.917 11.177 330.8 532.9 0.924 21.4316 -0 .87  0.109 141.7 157.0 -69.7 0.172 
ic.16 4.74 14.90 T W O  19.858 187.9 44.7 63.4 

457in.o 5019c.7 n.428 231.1 -9.5 7.75 1.395 99.2 0.915 11.217 340.8 532.7 0.957 21.4776 -2.17 0.110 141.5 155.1 -69.8 0.172 
9.C6 4.7* 13.79 TWO 19.H58 187.9 64.7 63.0 

45720.0 50190.6 0.546 242.5 34.1  18.46 1.394 94.4 0.913 11.744 350.7 532.5 C.978 21.5094 -17.93 0.111 141.4 141.5 -66.5 0.176 
1 1 - 8 4  4.78 16.62 Tho 19.858 187.9 44.7 b3.4 I 

45730.0 50190.9 0.387 211.5 -27.7 -3.85 1.393 89.5 0,912 11.255 1.0 172.5 C.9850 21.5256 4.33 0.111 141.4 161.8 -71.2 0.172 
8.15 4.73 12.88 ONE 19.858 187.9 44.7 62.6 

8 . 2 ~  4.73 13.07. O N E  19.158 187.9 44.7 67.6 
45740.0 59190.0 0.393 207.5 -18." -1.78 1.392 84.7 0.913 11.252 11.1 172.5 0.9780 21.5266 2.21 0.111 141.5 159.4 -7C.9 0.172 

4575C.G 50190.0 0.428 203.2 -13.8 -1.18 1.391 79.8 0.915 1 1 . 7 3 4  21.3 172.6 0.9560 21.5126 1.56 0.111 141.8 158.8 -70.7 0.172 
9.C5 4.74 13.71 ONE 19.858 187.9 44.7 62.8 

45760.0 50190.0 0.4ei 200.7 -11.5 -0.91 1.389 7h.9 0.918 11.21-3 31.6 172.8 0.9210 21.4856 1.23 0.110 142.1 158.8 -70.3 0.173 
10.28 4.75 15.93 ONE 19.858 187.9 44.7 63.1 

4577U.C 5019G.0 0.547 20r1.2 -10.5 -0. I5 1.387 7F.O 0.922 11.15q 41.9 173.1 0.8720 21.4464 1.02 0.108 142.6 159.0 -69.8 0.174 
11-89 4.76 lh.65 UNE 19.858 187.9 44.7 63.6 

45780.0 50190.0 0.623 2C1.3 -10.4 -0.66 1.3R5 65.0 0.927 11.104 52.2 173.4 0.8110 21.3986 0.87 0.106 143.3 159.5 -69.3 0.176 
13.78 4.78 18.56 (JNE 19.858 187.9 44.7 64.1 

ARRIVAL 04TE = 2450290.0  

45680.0 51790.0 " -611  231.5 -16.9 ( - 4 4  1.393 113.7 0.925 10.979 310.5 534.1 0.819 21.06OA -0.09 0.099 140.0 160.1 -67.7 0.172 
1 3 . 4 9  4.74 1R.23 TWO 18.749 187.6 43.6 66.8 

45690.0 50290.7 0.541 233.1 -16.5 1.95  1.394 1 ) Y . O  9.92C lll.'j9? 320.4 533.8 0.875 21.1236 -0.36 0.101 139.7 159.1 -68.4 0.170 
11.73 4.72 16.45 T*O 18.749 187.6 43.6 66.0 

45700.C 50290." 0.479 233.2 - 1 4 . 9  1.47 1.394 104.2 G.917 11.04Y 335.3  533.5 0.921 21.1766 -0.83 G.103 139.4 158.0 -68.9 0.169 
10.23 4.71 14.94 Tkfl 18.749 lM7.h 43.6 65.4 

45710.0 5'3299.0 9 . 4 2 9  231.7 - 1 0 . 3  2.57 1.394 9 9 . 4  0.914 11.087 340.2 533.2 C.956 21.2184 -1.99 0.105 139.3 156.3 -69.1 0.169 
9.C9 4.70 13.79 TkO 18.749 187.6 43.6 65.0 

45720.0 50290.0 0.459 236.1 18.9 
9.78 4.72 14.49 

11.64 1.394 94.7 0.912 
TkQ 18.749 187.6 43.6 

11.112 350.2 533.1 C.977 
64.9 

21.2466 -11.11 0.106 139.2 147.4 -67.4 0.170 

45730.0 50290.0 C.389 211.h -30 .1  -4.49 1.399 8 9 . 8  0.911 11.123 0.4 173.0 0.9850 21.2616 4.97  0.106 139.2 163.5 -7C.5 0.169 
8.20 4.70 12.91 ONE 18.749 187.6 43.6 64.6 

45740.0 50290.0 0.392 268.2 -18.8 -1.92 1.392 85.0 0.912 11.121 10.6 173.1 0.9790 21.2636 2.34 0.106 139.3 160.5 -70.2 0.169 
8.25 4.70 12.95 ONE 18.749 187.6 43.6 64.5 

45750.0 53290.0 0.425 203.9  - 1 4 . 3  -1.25 1.390 A T - 1  0.914 l l . l C 4  20.8 173.2 0.9580 21.2511 1.62 0.106 139.5 159.8 - 
8.99 4.71 13.69 ( J N t  18.749 1H7.6 43.6 64.7 

.69.9 0.169 

45760.0 50290.0 0 . 4 7 7  201.3 -11.8 -0.94 1.389 75.2 0.917 11.075 31.0 173.3 0.9230 21.2276 1.26 0.104 139.9 159.7 -69.6 0,170 
10.19 4.72 14.91 ONE 18.749 187.6 43.6 65.0 

4577C.O 50290.0 0.543 200.7 -10.7 -0 .78  1.387 70.2 0.921 11.034 41.3 173.6 0.8750 21.193A 1.04 0.103 140.3 159.9 -69.1 0.171 
11.77 4.73  16.50 ONE 18.749 147.6 43.6 65.5 

45780.0 50290.0 0.617 231.7 -10.6 -0.68 1.3R4 65.3 0.926 10.983 51.6 173.9 0.8150 21.1514 0.88 0.101 141.0 160.3 -68.6 0.173 
13.64 4.75 18.39 ONF 18.149 187.6 43.6 66.0 

4RRlV4L DATE = 2450390.0 

4568010 5039C.O 0.416 232.0 -17.1 0.84 1.392 114.0 0.925 10.835 310.0 534.6 0,815 20.8546 -0.09 0.094 137.6 160.9 -66.9 0.169 . 13.60 4.71 18.31 THO 19.917 187.3 42.5 68.7 

45690.0 50390.0 0.545 233.7 -16.7 1.04 1.393 109.2 0.920 10.891 319.8 534.3 0.872 20.9106 -0.35 0.096 137.3 160.0 -67.6 0.168 
11.RZ 4.69 16.52 Tho 19.917 187.3 42.5 68.0 

45700.0 50390.0 0.482 233.8 -15.2 1.43 1.394 104.5 0.916 10.938 329-7 534.0 0.919 20.9516 -0.80 0.098 137.1 158.9 -68.1 0.167' 
10.30 4.68 1 4 - 9 5  1kO 19.917 187.3 42.5 67.4 

45710.0 50390.0 0.431 232.3 -11.0 2.41 1.394 99.7 0.913 10.974 339.7 533.8 0.954 20.9916 -1.83 0.100 136.9 157.4 -68.3 0.166 
9.13 4.68 13-61  1 k O  19.917 187.3 42.5 66.9 

45720.0 50390.C 0.430 233.8 10.3 8.55 1.393 94.9 0.911 10.998 349.7 533.7 0.976 21.0216 -8.03 0.101 136.9 151.1 -67.4 0.167 
9.11 4.68 13.79 THO 19.917 187.3 42.5 66.7 

45730.0 50390.0 0.394 211.4 -33.3 -5.37 1.393 90.1 0.911 11.010 359.9 533.6 0.985 21.0346 5.84 0.101 136.9 165.4 -69.8 0.166 
8.30 4.67 12.98 ONE 19.917 187.3 42.5 66.5 

45740.0 50390.0 0.390 208.9 -19.7 -2.C8 1.392 85.2 0.911 11.008 10.0 173.6 0.9790 21.0366. 2.50 0.101 137.0 161.5 -69.4 0.166 
8.23 4.67 12.90 ONE 19.917 187.3 42.5 66.5 

k5750.0 50390.0 0.422 204.6 -14.8 -1.32 1.390 80.4 0,913 10.993 20.2 173.7 0.9590 21.0216 1.68 0.101 137.2 160.8 -69.2 0.166 
8.93 4.6R 13.60 ONE 19.917 187.3 42.5 66.6 



1984 
tARlH-URANUS 

DEPART 3RRIVE SPFEO R A O€CL I 1 V I P S I  1 ECCEN SMA THE11 THfr2 PERIH APHEL I 2 V 2 PSI 2 I( A OECL SPEED 
O V 1  OV2 O V T  LCG COlST R A S  OtCLS LAROA 

45760.0 53390.C 0.473 201.9 -12.2 -0.99 1.388 75.5 0.916 10.966 30.4 173.9 0.9260 21.006A 1.29 0.100 137.5 160.6 -68.8 0.167 
13.10 4.69 14.79 ONE 19.917 187.3 42.5 66.Y 

4577c.o 5039c.o 0.538 201 .2  -11.0 -0.81 1 . 3 8 6  7r.5 0.920 10.927 4c.7 174.1 0 .~780 2 0 . 9 7 6 ~  1 . ~ 6  0.098 137.9 160.8 -68.4 0.169 
11.66 4.13 16.36 ON€ 19.917 187.3 42.5 67.4 

4578C.U 5039C.3 1.612 2L2.2 -10.9 -0.70 1.384 65.6 0.925 10.H77 50.9 174.4 0.8190 20.9396 C.89 0.096 138.6 161.1 -67.8 0.170 
11.51 4.72 18.23 ONE 19.917 187.3 42.5 67.9 

ARRIVAL O A T €  = 2450590.0 

4568C.U 51159C.C I . b Z 5  239.0 -17.4 0.63 1.392 114.6 0.924 lC.66R 338.7 535.6 0.807 23,5eeA -0.09 0.C85 132.3 162.3 -65.4 0.166 
1 3 . 8 3  4.67 1H.50 Tho 19.406 1Rh.8 4 C . 3  72.5 

45690.0 50590.C n.553 234.9 -17.1 1.01 1.393 103.6 0.919 10.719 31R.6 535.3 C.866 20.5726, -0.33 0.088 132.1 161.5 -66.1 0.164 
12.PL 4.65 lo.67 Tho 19.4(h IRh.8 40.3 71.H 

45700.0 5%90.0 C./*RB 235.7 - 1 5 . 8  
ir.46 4.64 15.39 

45710.0 5J59G.O 0.436 233.7 -12.3 
9.23 4 . 6 3  13.H6 

45725.0 5059C.O a.412 232.7 1.9 
8.70 4 . 6 3  13.33 

45730.0 50590.0 0.417 2on.7 -43.5 
8.81  4.63 13.44 

45740.0 50590.0 O.3RH 213.3 - 2 1 . 8  
d.18 4.62 1 2 - 8 1  

45750.C 50590.0 0.417 206.0 -16.0 
R.81 4 . 6 3  1 3 . 4 4  

45760.0 5059C.l 9.466 273.2 -13.n 
9.93 4.64 14.57 

1.36 1.193 1C5.0 0.915 
TUn 1 9 . 4 ~ 6  1 ~ 6 . 8  40.3 

7.16 1 . 3 9 3  1w.2 0.912 
1w-i 1 9 . 4 ~ 6  186 .8  4 r . 3  

5 . 6 ~  1.193 95.4 0 .910  
Tho 19.4Ch IH6.R 49.3 

-H.50 1.392 9L.b 0.909 
ONt 19.4'26 186.8 40.3 

-2.47 1.391 85.8 0.909 
ONF 19.406 Ifl6.R 40.3 

-1.47 1.390 
flNE 19.4n6 

R C  .9 
1 R h . R  

0.911 
4 c . 3  

-1.37 1 . 3 8 f l  76.1 0.914 
UNE 19.406 1 8 6 . 8  4 0 . 3  

10.762 328.5 535.0 0.914 20.6094 -0.74 0.09C 131.9 160.6 -66.6 0.163 
71.2 

10.795 3 3 8 . 5  534.8 P.951 20.639.4 -1.59 0.091 131.8 159.3 -66.9 0.162 
70.8  

10.417 348.6  534.7 0.975 20.6606. -5.16 0.092 131.8 155.4 -66.5 0.162 
7n.5 

10.ll2H 35R.7 534.6 0.985 20.6711 8.96 0.093 131.8 170.3 -68.5 0.162 
7'). 4 

lG.827 8.9 174.6 0.9810 20.6'41 2 - 8 7  0.093 131.9 163.5 -68.0 0.161 
70.3 

10.015 19.0 174.7 0.9630 20.6h7A 1.82 0.092 132.1 162.4 -67.7 0.162 
m . 4  

lC.791 29.2 174.9 P.9310 2C.657A 1.37 0.C91 132.4 162.2 -67.4 0.163 
70.7 

45770.0 50590.~:  n.529 2c2.4 - 1 1 . 7  -0.87 1.3~6 71.2 0.918 10.757 39.4  175.0 0 . ~ 8 5 0  20.6376 1.10 0.090 132.8 162.2 -67.0 0.164 
11.44 4.65 16.09 ONE 19.406 1Hb.R 4 0 . 3  71.1 

45780.0 50590.0 O.6CZ 203.2 -11.4 -0.75 1.384 66.2 0.923 10.715 44.6 175.3 O.tl2HD 20,6624 0.91 0.087 1 3 3 . 3  162.4 -66.5 0.166 
13.24 4.67 17.91 UhlE 19.406 186.8 4 0 . 3  71.6 

APRIVAL O A T 1  5 7459790.0 

4568P.0 5179r.o C . 6 3 4  234.0 -17.7 
i4.r.H 4.64 18.72 

0.81 1-392 115.2 0.924 
TWO 20.447 1116.3 38.7 

1 U . 5 4 6  377.4 536.5 0.799 
76.2 

20.293A -0.08 0.078 126.4 1 6 3 . 4  -64-C 0.163 

45690.0 5979c.o 0.562 236.1 -17.4 r..99 1.392 i i c . 4  0.919 1 0 . 5 9 3  317.1 536.2 r . 8 5 9  20.3276 -0.32 0.080 1 2 6 . 3  162.7 -64.7 0.161 
12.24 4.62 1 6 - 8 6  TU0 2 0 . 4 4 7  1 R b . 3  3fl.2 75.5 

457Cn.C 5079C.3 0.496 236.6  - 1 6 . 3  1 - 3 6  1.393 105.6 9.915 19.632 327.3 536.0 0.909 20.356b -0.68 0.082 126.3 161.9 -65.1 0.160 
10.63 4 . b l  1 5 . 2 4  l h 0  20.442 186.3  38.2 74.9 

45710.0 5'3790.3 0.441 235.2 - 1 3 . 3  1.97 1.393 1 O C . 8  0.911 10.663 337.3 535.8 0.947 20.3791 -1 .41  0.084 126.2 160.8 -65.5 0.159 
9.35 4.59 13.95 Tkn 20.442 1R6.3 38.2  74.5 

4572C.n 53790.0 0.4CR 233.2 -3.9 4.31 1.392 96.0 0.9C9 10.684 347.3 515.7 0.973 20.3Y6P -3.81 0.085 126.3 150.2 -65.4 0.158 
H.62 4.59 13.21 Th0 20.442 180.3 38.2 74.7 

4573G.C 50790.0 0.538 187.3 -rrh.6 -18.51 1.392 41.2 0.90R 
11.65 4.64 1 6 - 2 9  ONE 70.442 186.3 38 .2  

10.695 357.6 535.6 C.985 
74.5 

20.406A 18.96 0.086 126.3 181.7 -67.3 0.163 

45740.0 50790.0 0.387 211.6 -24.3 -3 .60  1.391 86.4 0.9C8 10.695 7.6 175.6 0.9820 20.408A 3.39 0.086 126.4 165.3 -66.6 0.158 
8.16 4.59 12.75 ONE 20.442 186.3 3 8 . 2  74.0 

a.69 4 . ~ 9  13.29 ONE 20.442 1 8 6 . 3  38.2 74.1 
4575C.O 50790.0 0.412 207.6 -17.3 -1.66 1.389 81.5 0.910 10.685 17.8 175.7 0.S660 20.4046. 1.99 0.085 126.5 163.8 -66.3 0.158 

45760.0 50790.0 n.45R 204.6 -14.0 -1.17 1.387 76.7 0.912 10.664 27.9 175.8 0.9360 20.393A 1.45 0.C84 126.7 163.4 -66.P 0.159 
9.75 4.60 1 4 . 3 5  ONE 20.442 1n6.3 38.2 7 4 . 3  

45770.0 50790.5 C.52C 203.6 -12.4 4 - 9 3  1.385 71.8 0.916 10.634 38.1 175.9 0.8920 20.3776 1.14 0.083 127.0 163.4 -65.7 0.160 
11.21 6 - 6 1  15.82 ONE 20.442 186.3 38.2 74.7 

45780.0 50790.0 0.591 204.2 -11.9 -C.79 1 . 3 6 3  66.9 0.971 10.596 4 8 . 3  176.1 C.8360 20.3564 0.94 01081 127.4 163.5 -65.2 0.162 
12.97 4.63 17.61 ONE 2C.442 186.3 38.2 75.1 

ARRIVAL O A r t  = 2450990.0 

45680.0 50990.0 0.645 235.1 -18.0 G.R2 1.391 115.R 0.924 10.460 306.0 537.3 0.790 20.1356, -0.08 0.072 119.9 164.3 -62.8 0.161 
14.35 4.62 18.97 I N 0  1 9 . 0 4 8  185.8 36.0 79.7 

4569C.C 50990.3 0.571 237.3 -17.R 0 . 9 8  1.392 111.0 0.919 10.503 316.0 537.0 0.851 20.155A -0.30 0.074 120.0 163.7 -63.4 0.159 
12.48 4.60 17.07 TkO 19.04H 185.8 36.0 79.1 

45700.0 50990.0 C.5C4 238.0 -16.8 1.25 1.393 106.2 0.914 10.540 326.0 536.8 0.903 20.177A -0.64 0.077 120.1 163.C -63.6 0.157 
10.83 4.58 15.41 1kO 19.048 185.8 36.0 78.5 

45710.0 50990.3 0.447 236.8 -14.3 1.01 1.393 101.4 0.911 10.569 336.0 536.7 0.943 20.195A -1.26 0.078 120.2 162.0 -64.2 0.156 
' 9.49 4.57 14.06 ThP 19.048 185.8 36.0 78.1 

C5720.0 50990.0 0.409 234.4 -7.1 3.51 1.392 96.6 0.908 10.589 346.1 536.6 0.970 20.208A -3.02 0.079 120.2 16d.l -64.2 0.155 
8.63 4.56 13.20 r k n  19.04~1 185.8 36.0 77.7 
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1984 
t ARTH-UQANUS 

DEPART ARRIVE SPEEII R A UECL I 1 V 1 P S I  1 ECCFN SWA THETI THE12 PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
I I V I  n v 2  D V T  LFG C I I I S T  H I S  OECLS LAMOA 

45740.0 50993.0 0.38M 712.8 -27.6 -3.15 1.390 87.0 3-907 10.601 6 . 3  116.5 0.9840 20.218A 4.13 0.080 120.4 167.0 -65.4 0.155 
f l . I R  4.56 12.74 ONE 19.048 185.4 36.0 77.5 

4575C.0 509'40.0 0 . 4 C f  7 l 9 . 3  -111.8 -1.HN 1.309 112.2 0.908 10.r~'d 16.5 176.5 0.9690 20.2161 2.20 O.0RC 120.5 165.1 -65.1 0.156 
8.59 * .56  13.15 ONE 19.C4M 185.U 36.0 71.6 

4576C.G 50990.0 0.451 2O6.1 -14.9 -1.28 1.381 77.3 0.911 10.574 26.6 176.6 0.9410 20.2086 1.54 0.079 120.7 164.5 -64.8 0.156 
q.58 4.57 14.15 LINE 19.048 185.8 36.0 77.R 

4577n.0 50990.0 0.510 204.9 -13.1 -1.00 1.385 72.5 0.915 10.548 36.8 176.8 0.8990 20.196A 1.20 0.077 120.8 164.4 -64.5 0.158 
15.9R 4159 15.57 ONt 19.048 185.8 36.0  78.1 

ARRIVAL 0ATt  = 2451190.0 

4 5 6 ~ 1 . 0  * J ~ ~ ~ ~ u . o  t 3 . 5 1 3 i  )$q.<% - 1 n . i  c.w, 1.3'42 i i 1 . r  O . ~ ? I ' I  i t 1 . + + /  314.1, g1r7.ti o.ll43 ~O.II~UA -n . , s  o.nm i i j . 1  164.5 -62.7 0.157 
12.73 4.58 11.31 l w l l  Z C . 7 9 5  185.1 $3.')  H 2 . 4  

4570C.O 51190.0 0.513 239.5 -17.3 1.20 1.392 106.9 0.914 10.476 324.6 537.7 0.896 20.056A -0.60 0.072 113.4  163.9 -62.7 0.156 
l l . t 4  4.57 15.6') Thfl 20.795 185.3 33.9  81.9 

45710.0 51190.0 0.454 238.5 -15.1 1.69 1.342 102.1 0.911 1C.5C4  3 3 4 . 6  537.5 0.930 20.069A -1 .15  0.074 113.7 163.1 -63.0 0.154 
9.65 4.55 14.2C Tho 2C.795 185.3 37.9 81.5 

45720.0 51190.0 c.412 235.9  -9.4 2.99 1.392 97.3 0.908 10.52) 344.7 537.4 0.967 2 0 . r 7 9 ~  -2.51 0.075 113.9 1 6 1 . 5  -63.1 0.154 
R.70 4.54 13.24 TWO 2C.795 185.3 33.9 R1.2 

45730.0 51190.0 9.487 241.0 76.6 
10.42 4.57 14.99 

14.66 1.391 92.5 0.907 
Tho 20.795 185.3 33.9 

16.534 354.7 537.3 0.983 
81.2 

20.0856 -14.24 0.075 114.0 151.5 -61.1 0.156 

45740.0 51190.0 0.392 213.6 -32.3 -4.94 1.390 87.6 0.9C7 10.536 5.0 177.3 C.9850 20.08RA 5.30 0.C76 114.1 169.0 -64.3 0.153 
a.26 4.54 12.811 ONE 2c.795 185.3 3 3 . 9  80.9 

8.49 4.54 1 3 . 0 4  ONE zc.795 105.3 3 3 . 9  81.0 
45750.0 51190.0 C . 4 C 3  211.0 -25.5 -2.16 1.389 82.8 0.908 10.529 15.1 177.4 0.9720 20.086A 2.46 0.075 114.2 166.1 -64.0 0.154 

4576C.C 51190.0 0.444 207.7 -16.0 - 1 . 4 1  1.387 78.0 0.91C 10.513 25.2 177.4 0.9460 20.08lA 1.65 0.074 114.2 165.4 -63.7 0.154 
9.41 4.55 13.97 ONt 2C.795 185.3 3 3 . 9  81.1 

45770.0 51190.1 0.5121 216.2 -13.9 -1.07 1.385 73.2 0 . 9 1 4  10.489 35.3 177.5 0.9060 20.0731 1.25 0.073 114.3 165.2 -63.4 0.156 
10.76 4.56 1 5 . 3 3  ONE 21-1.795 1 8 5 . 3  33.9 n l . 4  

45780.0 5119C.O 0.569 206.5 -13.1 - C . R 9  1.383 6 8 . 3  0.918 10.458 45.4 177.7 0.8540 20.0626 1-00 0.071 1 1 4 . 3  165.2 -63.C 0.157 
12.43 4.58  17.02 ONE 26.795 185.3 3 3 . 9  81.8 

45790.0 51190.0 0.645 208.3 -13.2 -0.78 1.381 63.4 0.924 10.420 55.5 177.8 0.7910 20.050A 0.82 0.068 114.4 165.3 -62.6 0.160 
14.35 4.60 18.96 ONE 20.795 185.3 33.9 82.2 
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19R5 
EARTH-URANUS 

OEPART ARRIVE SPFED 
ov1 

R A  
O V 2  

UECL 
OVT 

1 1  
LEG 

V I PSI 1 K C t N  
C O I S T  H A S  OECLS 

SHA 
LArlOn 

THFTI THE12 P E R I H  APHEL 

ARRIVAL D A l t  = 2447260.0 a 

46110.C 47260.0 0.639 237.5 -20.7 -0.22 1.650 91.7 1.687 -1.436 357.3 480.7 p.987 NA 
14.21 20.42 34.63 ONF 18.933 213.7 76.C 9.2 

46120.0 47260.0 0.646 231.4 -19.3 -0.ZC 1.650 85.4  1.697 -1.423 7.3 120.6 0.9850 NA 
14.37 2G.51 34.89 ONE 18.933 213.7 76.0 9.2 

APRIVAL DATE = 2447360.0 

4 6 ~ 9 n . ~  47360.0 0.640 253.1 -22.0 - r . 3 5  1.604 101.8 1.515 -1.844 340.4 485.3 0.950 N A  
14.43 18.07 3 2 - 4 9  LINE 18.371 211.2 75.0 10.5 

461CO.r 41360.0 0.611' 239.3 -71.2 -r .28 l . b C 6  96.1 1.536 -1.821 349.9 484.6 0,976 NA 
13.44 18.16 31.61 ONE 18.371 211.2 75.0 1 0 . 4  

4611G.O 4736C.O 0.5'44 233.7 -19.9 -0.25 1.606 10.2 1.548 -1.803 359.6 4R4.2 0.987 NA 
1 3 . ~ 5  18.25 31.30 ONE 18.371 211.2 15.0 10.3 

4612c.o 47360.0 0 . ~ 7  227.4 -18.3 -c.22 1 . 6 ~ 6  8 4 . 1  1.548 -1.789 9.7 124.2 0.9810 NA 
13.37 lR.32 31.69 ONE 18.371 211.2 75.0 1 0 . 3  

4613C.O 47360.0 0.649 271.7 -16.6 -r .21 1-6C6 77.7 1.537 -1.778 20.2 124.7 0.9550 NA 
14.46 1 8 . 3 H  3 7 . R 4  ONF 18.371 211.2 75.0 10.3 

ARRIVAL OATt = 7447460.0 

4 6 0 9 0 . ~  4746c.0 0 . 6 ~ 3  240.4 -21.7 -0.39 1.571 i n c . 3  1.417 - 2 . 2 9 ~  342.4 4138.4 0.957 NA 

461nn.o 47460.0 3.569 236.1 -23.7 -0.31 1 . 5 1 1  314.8 1 . 4 3 1  -2.271 351.9 487.8 0 . 9 ~ 9  NA 

13.27 16.29 79.46 ONE 19.H41 208.9 74.0 11.6 

12.42 16.31 2H.79 ONE 19.H'll 208.9 74.0 11.5  

46110.0 47460.0 0.559 230.1 -19.2 -?.?7 1.572 89.3 1.439 -2.251 1.7 127.5 0.9870 NA 
17.17 16.43 28.67 flNE 19.841 208.9 74.0 11.4 

46120.0 47460.C 0.577 223.7 -17.4 -C.24 1.571 H3.n 1.437 -2.236 11.9 127.6 0.9710 NA 
12.63 16.49 2Y.12 ONE 19.841 208.9 74.0 1 1 . 4  

46130.0 41460.0 P.625 218.3 -15.6 -0.23 1.57P 76.7 1.426 -2.225 22.5 128.2 f2.9470 NA 
1 3 . 8 3  16.53 30.37 ONF 19.1341 zuu.9 74.0 11.5 

4610C.O 47560.0 0 . 5 3 7  233.0 -20.1 
11.63 14.85 26.47 

46110.0 47560.0 0.532 226.R - 1 8 . 4  
11.51 14.90 2h.40 

46120.0 4756n.0 0.555 22n.4 -16.5 
1 2 x 9  14.94 27.03 

46130.0 47560.G 0.6Cl 215.3 -14.7 
13.31 14.98 28-35 

A R R I V A L  OAIE = 244746n.0 

- l i . l l r ,  1 . % 4 ?  l f 9 4 . 1  1. 1 / 1  -2.ll'lf, 1 3 4 . 9  '192.2 0.931 NA 
llNl ? l l . ( l ( ~ /  / ' l / . l l  7l.0 I / . ' #  

- 0 . G 3  1.543 W . 1  1.337 -2.H5b 344.2 491.4 0.963 NA 
IINE 20.062 237.0 73.0 12.7 

-0.34 1 . 5 4 4  93.6 1.348 -2.R24 353.8 490.8 0.982 NA 
ONE 20.062 207.0 73.0 12.6 

-C.29 1.543 57.9 1.352 -2.H01 3.7 13C.6 0.9860 NA 
ONE 2O.Uh2 207.0 73.0 12.5 

4 . 2 6  1.543 82.3 1.349 -2.785 14.0 130.8 0.9730 NA 
ONE 2 0 . 0 6 2  701.0 73.0 12.6 

-0.24 1.542 75.9 1.339 
ONE 20.P62 207.0 73.0 

-2.775 
12;7 

24.1 131 .4  0.9400 NP 

AhRIVAL O A T E  = 2447660.0 

46o i r . c  47660.0 0.638 159.1 -23.3 - 1 . 7 6  1.51') 10n.2 1.745 - 3 . 1 , ~  327.3 496.0 0.891 NA 
14.1fl 13.37 27.54 UNI 18.575 205.2 72.0 1 4 - 3  

0.581 2 3 8 . 4  -12.0 
12.72 13.44 2h.16 

4.68 1.52C 103.2 1.261 
CINE 18.575 205.2 72.0 

-3.600 336.4 494.9 0.938 
14 .1  

NA 

4 6 0 9 0 . ~  4 i 6 t , ~ . n  c.536 235.4 - 7 1 . 0  - r .47 1.521 913.0 1.273 -3.551) 3 4 5 . ~  494.1 0.9611 NA 
11.62 13.50 25.12 UNt 18.575 205.2  72.0 13.1 

461rC.O 4766C.O 0.511 233.1 -19.6 -C.37 1.521 92.5 1.280 -3.512 355.5 493.7 0.984 NA 
1i.w 13.55 24.55 ONE 18.575 205.2 72.0 13 .8  

4 o i i o . r  476CC.0 c.511 223.7 -17.7 -0.31 1.521 tw.9 1.283 -3.485 5.5 193.6 0.985~1 NA 
l G t . l Y  13.trO 24.59 LlNF 18.575 205.2 12.0 13.7 

46120.0 47660.U C.539 217.5 -15.6 -Q.28 1.520 81.1 1.279 -3.469 15.9 133.8 0.9680 NA 
11.68 13.63 25.31 ONE 18.575 205.2 72.0 13.8 

46130.0 47660.0 9.593 212.7 -13.9 -0.26 1.51R 75.1 1.27G - 3 . 4 5 9  26.6 134.5 0.9330 NA 
13.04 13.66 26.69 ONE 18.575 205.2 72.0 13.9 

ARRIVAL DATE = 2447760.0 

4607C.O 41760.0 C.6C9 237.5 -23.7 -1.49 1.501 107.1 1.198 -4.568 328.6 498.5 0.905 NA 
13.44 12.29 25.73 ONE 18.783 203.6 71.0 15.5 

46080.0 47760.0 0.554 236.6 -21.9 4 - 7 5  1.502 1C2.2 1.210 -4.489 337-8 497.5 0.944 NA 
12.C4 12.35 24.39 ONE 18.783 203.6 71.0 15.2 

I 2 V 2 PSI 2 R A OtCL SPEtO 

0.87 0.R95 174.6 72.8 -81.8 0.891 

0.83 0.898 174.6 72.6 -R1.8 0.895 

1.03 0.804 174.3 73.9 -81.9 0.803 

0.95 0.808 174.2 72.9 -81.9 0.806 

0.89 0.811 174.2 72.3 -81.8 0.810 

0.84  0.814 174.2 72.2 -81.8 0.812 

0.80 0.816 174.3 72.6 -81.8 0.815 

1.06 0.734 173.8 73.4 -81.9 0.734 

0.97 0.738 173.11 72.4 - 8 1 . 8  0.737 

0.90 0.740 173.8 72.0 -R1.8 0.740 

0.85 0.742 173.8 72.0 -81.8 0.742 

0.80 0.744 173.9 72.5 -81.8 0.744 

1 . 7 1  n.(,m 171.5 74.4 -1v.0 0 . h f 2  

1.10 0.674 173.4 73.1 -111.9 0.675 

0.99 0.676 173.3 72.2 -81.8 0.678 

0.91 0.679 173.3 71.8 -81.8 0.680 

0.85 0.680 173.4 72.0 -81.8 0.681 

0.81 0.681 173.5 72.1 -81.8 0.683 

1.97 0.614 173.1 75.9 -62.1 0.618 

1.36 0.617 173.0 74.2 -82.0 0.621 

1.13 0.621 172.9 73.0 -81.9 0.623 

1.01 0.623 172.9 72.2 -81.9 0.626 

0.93 0.625 172.9 71.9 -81.8 0.627 

0.86 0.626 172.9 72.2 -R1.8 0.629 

0.81 0.627 173.1 73.0 -81.9 0.630 

2.19 0.568 172.6 76.0 -82.2 0.573 

1.43 0.571 172.5 74.4 -82.0 0.576 
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1985 
EARTH-URANUS 

OEPART BRRIVE S P t t U  R A OtCL I I V 1 PSI 1 ECCEN SHA THETl THET2 PERlH APHEL I 2 V 2 P S I  2 R A OtCL SPELO 
OV1 UV2 OV1 CFG CflIST RAS OECLS LAMOA 

46090.C 47760.0 0.512 233.1 -20.7 -0.52 1.%3 97.0 1.219 -4.l127 347.3 496.8 0.971 N 1  1.17 0.574 172.4 73.1 -81.9 0.578 
11-02 12.40 23.47 nNF 18.783 203.6 71.0 15.1 

46100.0 47760.0 0.49C 227.5 -19.0 -0.40 1.502 91.6 1.225 -4.3H1 357.1 496.4 0.985 NA 1.03 0.576 172.4 72.4 -81.9 0.580 
1.1.50 12.45 22.95 ONE 18.783 203.6 71.0 14.9 

46110.C 47760.0 0.494 221.0 -16.9 -C.34  1.502 86.1 1.226 -4.350 7.1 136.3 0.9830 NA 0.94 0.577 172.4 72.2 -81.9 0.581 
10.6C 1 2 . 4 8  23.08 ONE 18.783 203.6 71.0 14.9 

46120.0 47760.0 0.526 214.9 -14 .8  4 - 3 0  1.5F1 80.3 1.723 -4.332 17.5 136.7 0.9640 NA 0.87 0.578 172.5 72.6 -81.9 0.582 
11.37 12.51 23.87 ONE 18.783 203.6 71.0 15.0 

4613C.C 47760.0 0.583 210.5 -13 .1  -0.28 1.499 74.4 1.214 -4.325 28.3 137.4 0.9270 NA 0.82 0.578 172.6 73.6 -81.9 0.583 
12-78 12.53 25.31 ONE 18.783 203.6 71.0 15.1 

ARRlVPL O B T t  = 2447860.0 

-1.77 1.486 106.2 1.159 
ONE 20.249 202.2 69.9 

-5.742 329.8 500.8 0.912 
16.7 

NA 2.47 0.527 172.1 76.3 -82.2 0.534 4607C.C 47860.0 0.585 236.0 -24.2 
12.82 11.36 24.18 

-c.n4 1.487 101.3 1.168 -5.637 339.1 499.9 0.949 NA 1.52 0.530 172.0 74.7 -82.0 0.536 
ONE 20.249 202.2 69.9 16.5 

46080.0 47860.0 0.531 234.8 -21.9 
11.48 11.41 22.89 

46090.~ 47860.0 0.492 231.0 -20.4 
10.54 11.46 21.99 

461flC.U 47860.0 0.473 225.1 -18.5 
lIJ.l(. 11.49 21.59 

4611C.O 47860.0 0.481 218.5 -16.3 
10.29 11.52 21.81 

-0.56 1.487 96.1 1.175 -5.557 348.6 499.3 0.974 NA 1.21 0.532 171.9 73.5 -82.0 0.538 
ONE 20.249 2’12.2 69.9 16.3 

-0.43 1.487 9C.8 1.179 -5.500 358.5 498.9 0.986 NA 1.06 0.534 171.9 72.9 -81.9 0.539 
ONE 20.249 252.7 69.9 14.2 

-P.36 1.486 85.4 1.180 -5.463 8.6 138.9 0.91310 NA 0.96 0.535 171.9 72.8 -81.9 0.541 
ONE 20.249 202.2 69.9 16.1 

-0.32 1.485 79.7 1.176 -5.445 19.0 139.3 0.9600 NA 0.88 0.536 172.0 73.2 -81.9 0.542 I 

ONE 20.249 202.2 69.9 16.2 

-0.29 1.483 73.9 1.169 -5.442 29.9 140.1 0.9210 NA 0.82  0.536 172.2 74.4 -81.9 0.542 
ONE 20.249 202.2 69.9 16.4 

46120.C 47860.0 3.516 212.6 -14 .1  
11.13 11.54 22.67 

46130.0 47860.0 0.576 208.5 -12.5 
12.59 11.56 24.15 

ARRlVAL O B T t  = 2447960.0 

7.37 1.472 llG.2 1.117 -7.487 321.8 504.1  0.872 NA 
TWO 10.714 201.0 68.8 18.3 

-2.13 1.473 105.4 1.126 -7.303 330.9 503.0 0.918 NA 

-0.94 1.474 101.5 1.133 -7.162 340.2 502.2 0.953 NB * ‘ 

ONE 19.714 201.0 6R.8 18.C 

ONE 19.714 201.0 68.8 17.7 

46060.0 47960.9 

46070.0 47960.0 

46080.0 47960.0 

46090.0 47960.0 

46100.0 47960.0 

46110.0 47960.0 

46120.C 47960.0 

46130.0 47560.0 

46140.G 47960.0 

0.641 739.7 -4.8 
14.25 10.50 24.75 

-6.35 0.487 171.7 

2.83 0.490 171.5 

1.61 0.493 171.4 

1.26 0.495 171.3 

1.08 0.496 171.3 

0.97 0.497 171.4 

0.89 0.498 171.5 

0.83 0.Q98 171.7 

0.77 0.497 172.0 

81.1 -81.1 0.496 

76.9 -82.3 0.499 

75.3 -R2.1 0.501 

74.2 -82.0 0.502 

73.6 -82.0 0.503 

73-5 -81.9 0.504 

74.1 -81.9 0.505 

75.4 -82.0 0.506 

77.3 -82.0 0.W6 

0.565 234.5 -25.9 
12.31 10.55 22.87 

0.512 233.1 -21.9 
11.62 10.40 21.61 

0.475 229.0 -20.1 
10.14 10.63 2C.77 

0.460 223.0 -18.0 
9.79 10.66 20.45 

0.471 216.3 -15.7 
10.04 10.69 20.73 

-0.62 1.474 95.4 1.138 
ONE 19.714 201.0 68.8 

-7.055 349.8  501.6 0.976 
17.5 

NA 

-0.47 1.474 90.2 1.141 -6.981 359.7 501.3 0.986 NA 
ONE 19.714 201.0 68.8 17.4 

-0.39 1.473 84.7 1.141 -6.936 9.9 141.4  0.9800 NA 
ONE 19.714 201.0 6R.8 17.4 

0 . 5 ~ 9  210.7 -13.5 
10.94 10.70 21.65 

-0.34 1.472 79.1 1.138 
ONE 19.714 291.0 68.8 

-6.919 
17.5 

20.4 141.8 0.9570 NA 

0.570 206.9 -11.9 
12.44 10.72 23.16 

-0.31 1.470 73.4 1.132 -6.924 31.2 142.6 0.5160 NA 
ONE 19.714 201.0 68.8 17.7 

0.649 205.1 -11.1 
14.45 10.73 25.18 

-P.30 1 .468  67.5 1.123 -6.949 42.4 143.8 0.8570 NA 
ONE 19.714 201.0 68.8 17.9 

ARRIVAL OATE = 2448060.0 

NA 46060.0 48060.0 

46070.0 48060.0 

46080.0 4806G.0 

46090.0 48060.0 

46100.0 48060.0 

4 6 i i c . c  48060.n 

46120.0 48060.0 

46130.0 48060.0 

46140.0 48060.0 

0.614 237.7 -8.6 
13.56 9.81 23.36 

0.548 233.0 -26.1 
11.9c 9.85 21.75 

0.496 231.6 -21.9 
10.63 9.89 20-52 

0.461 227.3 -19.9 
9.81 9.92 19.73 

0.449 221.0 -17.6 
9.53 9.94 19.47 

0.463 214.4 -15.2 
9.85 9.96 19.81 

0.5C3 209.0 -13.0 
10.80 9.98 20.77 

0.565 205.5 -11.5 
12.32 9.99 22.31 

0.644 204.0 -10.7 
14.33 1O.Or) 24.33 

5 -00  1.462 109.5 1.090 -9.724 322.6 506.1 0.878 
TWO 18.413 199.8 67.8 19.6 

-2.61 1.463 104.8 1.097 -9.465 331.8 505.1 0.922 
ONE 18.413 199.8 67.8 19.2 

-4.28 0.454 171.1 

3.31 0.457 171.0 

1.72 0.459 170.8 

1.31 0.461 17C.8 

1-11 0.463 170.8 

0.99 0.463 170.8 

0.91 0.464 170.9 

0.84 0.463 171.1 

0.78 0.463 171.4 

81.6 -81.4 0.465 

77.7 -82.5 0.467 

76.2 -82.2 0.469 

75.1 -82.1 0.470 

74.5 -82.0 0.471 

74.6 -82.0 0.472 

75.3 -82.0 0.473 

76.7 -82.0 0.473 

78.8 -82.1 0.414 

NA 

-1.05 1.463 99.8  1.103 
ONE 18.413 199.8 67.8 

-9.263 341.2 504.3 0.956 
19.0 

NA 

NA -0.67 1.463 94.8 1.107 -9.114 350.9 503.8 0.978 
ONE 18.413 199.8 67.8 18.8 

-0.50 1.463 89.6 1.109 -9.014 0.8 143.6 0.9861) 
ONE 18.413 199.8 67.8 18.7 

NA 

-0 .41 1.462 84.2 1.109 
ONE 18.413 199.8 67.8 

-8.959 
18.7 

11.0 143.7 0.9780 NA 

NA -G.36 1.460 78.7 1.107 -8.944 21.6 144.1 0.9530 
ONE 18.413 199.8 67.8 18.8 

-0.33 1.459 73.0 1.102 -8.965 3 2 . 4  144.9 0.9110 
ONE 18.413 199.8 67.8 19.0 

NA 

4 . 3 1  1.457 67.2 1.094 -9.015 43.5 146.1 0.8520 
ONE 18.413 199.8 67.8 19.3 

NA 

112 



1985 
EARTH-UHANUS 

Otl'AHi ARHIVL 51'1111 H h I I L L L  I I V I ("11 I I I I I N  \fir 111111 I I I I 1 L  I ~ l H 1 1 1  
OVI DV7 1)Vl I L h  L O I S 1  N A 5  I > l l L 5  LAMlJA 

A C H I V A L  O A l C  = 7'.48160.0 

4606C.O 48160.0 0.595 236.3 -10.5 3.95 1.453 108.9 1.068 -13.026 323.4 508.0 0.883 
13.P8 9.20 22.27 TWO 19.338 198.8 66.7 20.9 

46070.0 48160.0 0.535 231.5 -27.8 -3.29 1.454 104.2  1.073 -12.623 332.7 507.1 0.926 
11.57 9.24 20.81 ON€ 19.338 198.8 66.7 20.6 

4608P.C 4*16@.0 C.482 230.3 -22.1 -1.18 1.454 99.3 1.078 -12.316 342.1 506.4 0.959 
10.31 9.27 19-58 UNE 19.338 198.8 66.7 20.3 

46090.0 4 ~ 1 6 0 . o  r . 4 4 9  725.7 -19.7 -0.71 1.454 9 4 . 2  1 . 0 ~ 1  -12.094 351.13 505.9 c.979 
9.54 9.7'1 lH . f l4  UNE 19.338 19tl.R 66.7 20.1 

46100.0 48160.0 0.439 219.3 - 1 1 . 3  -0 .54  1.453 89.1 1.082 -11.951 1.8 145.7 0.9850 
9.32 9.31 lR.63 ONE 19.3311 198.R 66.7 20.0 

46110.0 48160.0 '1.456 7 1 2 . ~  -14.7 -0.14 1.457 113.7 I.OW - I ~ . H H F .  12.0 145.8 0.97613 
'+.h'J 9 .53  ll .n7 I lNt  19.338 1 ' l U . O  6h.7 7 r l . O  

46120.C 4816C.O 0 . 4 5 8  207.5 -12.5 -P .3H 1.451 78.3 1.080 -ll.H74 22.6 146.3 0.9500 
10.68 9.34 20.92 ONF 19.338 1 9 8 . R  66.7 20.2 

4613n.c 48160.0 0.561 204.3 - 1 1 . 1  -0.35 1.449 72.7 1.076 - 1 1 . ~ 2 4  33.4 147.1 0.9070 

4614n.c 4R160.C n.o4r 203.1 -1n.4 -0.33 1.447 66.9 1.070 -12.022 44.5 148.2 0 . 8 ~ 7 0  

12.22 9.35 21.57 flNE 19.338 19R.R 66.7 70.4 

14.23 9.26 23.59 ONE 19.338 198.8 66.7 20.7 

ARRIVAL DAlr  = 2448260.0 

4605r.0 48260.0 0.041 232.5 -16.4 1.21  1.444 113.0 1.044 -19.217 315.0 510.9 0.837 

4 6 o m . c  4~260 .0  0 . 5 8 3  235.3 -11.0 3.31 1.445 108.4 1.~48 -18.323 324.1 5 w . 8  0.~88 

4607p.r 48260.0 0.525 229.9 -30.4 -4.32 1.446 103.7 1.053 -17.631 333.4 508.9 0.930 
1 1 . 3 4  8.70 70.34 ONE 20.425 1 9 7 . ~  65.6 72.n 

14.26 8.62 22.8R 1UO 20.425 197.R 65.6 22.7 

12.70 8.66 21.36 T k O  20.425 197.8 65.6 22.3 

46080.0 48260.0 0.471 229.0 -22.3 -1.32 1.446 98.8  1.C56 -17.114 342.9  508.3 0.961 
i C . 0 4  8.72 1R.76 UNE 20.425 197.8 65.6 2 l . h  

46090.0 48260.0 0.440 224.3 -19.6 -P.79 1.446 93.8 1.059 -16.751 352.6 507.9 0.980 
9.32 8.75 14.P7 ONE 2Ci.425 197.8 65.6 21.5 

AVI4EL 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

46100.C 48260.0 0.432 217.9 -17.0 4 . 5 8  1 . 4 4 5  8 8 . 6  1 .0h0 -16.527 2.6 147.7 0.9850 NA 
9 . 1 4  8-16 17.90 ONE 20.425 197.8 65.6 21.4 

46110.0 48260.5  0.450 211.4 - 1 4 . 3  -0.47 1.444 83.4 1.059 -16.429 12.9 147.8 0.9750 NA 
9.56 8.78 1 H . 3 4  ONE 20.425 197.8 65.6 2 1 . 4  

46120.0 48260.0 0.494 206.3 -12.1 - 0 . 4 1  1.443 77.9 1.058 -16.443 23.4 1 4 8 . 3  0.9480 NA 
10.58 8.79 19.37 ONE 20.425 197.8 65.6 21.5 

46130.0 48260.0 0.558 203.3 -10.7 -0.37 1.441 72.4 1.055 -16.558 34.2 149.1 0.9040 NA 
12.14 8.80 20.93 ONE 20.425 197.8 65.6 21.8 

46140.0 48260.0 0.637 202.3 -10.1 -0 .34  1.439 66.7 1 . 0 ~  -16.759 45.3 150.2 0.8430 NA 
14.14 8.81 22.94 ONE 20.425 1~7 .n  65.6 22.1 

ARRIVAL nATt - 2448360.0 

46050.0 48360.0 0.629 237.0 -16.3 1.18  1,437 112.6 1.028 -30.016 315.5 512-6 0.841 NA 
13.95 8.16 2 2 - 1 1  TWO 19.274 196.9 64.6 24.1 

46060.0 48360.0 O.5h7  2 3 4 . 5  -12.3 2.88 1.43R 108.0 1.032 -2R.116 324.6 511.5 0.891 NA 
12.38 8.19 2 0 . 5 8  TkO 19.214 196.9 64.6 23.7 

46070.0 48360.0 0.522 227.9 - 3 4 . 9  -6.05 1.439 103.2 1.035 -26.695 334.0 510.1 0.933 NA 
11.26 8.23 19.49 ON€ 19.274 196.9 64.6 23.4 

46080.0 4836G.O 0 . 4 h l  227.9 -22.6 
9.82 8.25 18.06 

46090.0 48360.0 0.431 223.1 -19.5 
9.13 8.26 17.40 

4610r.o 48360.0 0.425 216.6 -16.7 
9.00 8.28 17.28 

0.445 210.2 -14.0 
9.45 8.29 17.74 

46120.0 48360.0 0.490 205.3 -11-8 
10.49 8.30 18.79 

46130.0 48360.0 0.554 202.5 -10.4 
12.06 8.31 20.37 

-1.4'4 1.440 98.4 1 . 0 3 8  -25.669 343.5 510.1 0.963 
ONE 19.274 196.9 64.6 23.0 

NA 

-0.87 1.439 9 3 . 4  1.039 -24.974 353.3 509.7 0.981 NA 
ONE 19.274 196.9 64.6 22.9 

-C..62 1.439 88.3 1.040 -24.565 3.4 149.6 0.9850 NA 
ONE 19.274 196.9 64.6 2 2 . 8  

-0.50 1.437 83.0 1&4@ -24.410 
ONE 19.274 196.9 64.6 22.8 

13.6 149.7 0.9730 NA 

-0.43 1.436 77.7 1.039 -24.484 24.2 150.2 0.9450 NA 
ONE 19.274 196.9 64.6 23.0 

-0.39 1.434 72.2 1.036 -24.767 35.0 150.9 0.9010 NA 
ONE 19.214 196.9 64.6 23.2 

-0.36 1.432 66.6 1.033 -25.235 46.0 152.0 0.8400 NA 
ONE 19.274 196.9 64.6 23.6 

-3.23 0.424 170.6 82.6 -81.5 0.437 

3.98 0.421 170.4 78.9 -82.6 0.439 

1.84 0.429 170.3 77.4 -82.2 0.440 

1.36 0.431 170.2 76.3 -82.1 0.441 

1.14 0.432 170.2 75.8 -82.1 0.442 

1.01 0 . 4 3 3  170.2 75.9 -82.0 0 . 4 4 3  

, 
0.92 0.433 1 i n . 4  76.7 -82.1 0.443 

0.84  0.432 170.6 78.3 -82.1 0.444 

0.78 0.431 170.9 80.5 -82.1 0.444 

-0.47 0.394 170.2 

-2.59 0.397 169.9 

5.131 0.399 169.8 

1.98 0.402 169.6 

1 .42  0.403 169.6 

1.17 0.404 169.6 

1.03 0.405 169.6 

0.93 0.405 169.8 

0.85 0.404 170.0 

0.79 0.403 170.3 

-0.44 0.369 169.5 

-2.17 0.372 169.3 

6.73 0.374 169.1 

2.14 0.376 169.0 

1.48 0.378 168.9 

1.21 0.379 168.9 

1.C5 0.379 169.0 

0.94 0.379 169.1 

86.8 -82.0 0.409 

84.0 -81. t  0.411 

8C.4 -82.9 0.413 

78.9 -82 .3  0.414 

77.8 -82.2 0.415 

77.3 -82.1 0.416 

77.5 -82.1 0.417 

78.4 -82.1 0.417 

80.1 -82.1 0.418 

82.6 -82.2 0.418 

88.8 -82.0 0.386 

85.8 -81.7 0.388 

82.3 -83.3 0.390 

80.7 4 2 . 4  0.391 

79.6 -R2.3 0.392 

79.1 -82.2 0.392 

19.4 -82.2 0.393 

80.5 -82.2 0.393 

0.86 0.378 169.4 82.3 -82.2 0.394 

0.19 0.377 169.7 84.9 -82.2 0.394 46140.0 48360.0 0.633 2C1.7 -9.9 
14.136 8.32 22.37 
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1985 
EARTH-URANUS 

OEPART ARRIVE SPEED I< A OECL I 1 V 1 P S I  1 ECCtN SHA THETl THE12 PERlH APHEL I 2 V 2 P S I  2 R A OCCL SPEED . 
OV1 OV2 O V T  LEG C O l S T  RAS OECLS LAHOA 

ARRIVAL DATE =-2448460.0 

46050.0 49460.0 0.619 231.7 -16.3 1 -15  1.432 112.2 1.015 -5R.160 315.9 514.1 0.844 NA -0.41 0.346 168.8 91.1 -82.0 0.365 
13.7C 7.75 21.45 TWO 18.509 1 9 6 4  63.5 25.6 

46060.0 48460.0 3.557 233.9 -12.8 2.57 1.433 107.6 1.017 -52.056 325.1 513.1 0.894 NA -1-86 0.349 168.6 88.0 -81.8 0.367 
12.13 7.78 1Y.91 Tho 18.5C9 196.1 63.5 25.1 

46070.0 48460.0 C.535 224.6 -43.9 -9.58 1 . 4 3 3  102.9 1.020 -47.R67 334.5 512.3 0.935 NA 10.26 0.352 168.4 85.2 -84.0 0.369 
11.59 7.82 19.41 ONE 18.5@9 196.1 63.5 25.0 

46010.0 48460.0 0.453 226.9 -23.1 -1.69 1.434 98.0 1;021 -45.026 344.1 511.8 0.965 NA 2.33 0.353 168.3 82.9 -82.5 0.369 
9.63 7.82'17.46 ONE 18.509 196.1 63.5 24.5 

46090.0 48460.5 0 . 4 2 4  222.0 -19.5 -re94 1.433 93.1 1.023 -43.201 353.9 511.4 0.982 NA 1.55 0.355 168.2 81.7 -82.3 0.370 
8.98 7.84 16.82 ONE 18.509 196.1 63.5 24.3 

46100.0 48460.0 0.420 215.5 -16.5 
8.87 7.85 16.73 

-0.67 1 . 4 3 3  88.P 1.023 -42.193 
ONE 18.509 196.1 63.5 24.2 

4.0 151.3 0.9850 NA 1.25 0.356 168.2 

46110.0 48460.0  3.441 259.2 -13.8 4 - 5 3  1 - 4 3 )  R2.8 1.023 -41.tlR1 14.3 151.5 0,9120 NA 1.07 0.356 168.3 81.7 -82.2 0.311 
9.36 7.R6 17.?2 ONE 18.509 196.1 63.5 24.3 

4612C.0 41460.0 0.4t17 204.4 -11.6 -0.45 1 .43C 77.5 1.022 -42.193 2 4 . 8  151.9 0.9430 NA 0.96 0.356 168.5 82.8  -82.2 0.372 
10.42 7.87 1R.29 ONE 18.509 196.1 63.5 24.4 

46130.0  4fl460.O 0.552 201.R -10.2 -0.41 1.428 72.0 1.021 -43.0119 35.h 152.7 C.R990 NA 0.87 0.355 168.8 84.8 -82.2 0.372 
11.99 7.88 19.87 ONE 1R.5G9 196.1 63.5 24.7 c 

46140.0 4H460.0 0.f 30 201.1 -9.7 -0 .38 1.426 66.5 1.019 -44.542 46.6 153.7 0.8380 NA 0.79 0.354 169.1 87.6 -82.3 0.372 
13.9R 7.89 21.46 ONF 18.509 196.1 63.5 25.1 

ARRIVAL OATF = 244R560.0 

46050.0 48560.0 

46060.0 4856C.C 

46070.C 48560.C 

46080.0 48560.C 

46090.0 48560.0 

4610G.O 48560 .C  

46110.0 48560.L 

46120.C 48560.0 

46i3o.c  48560.0 

4614C.0 48560.0 

0.611 231.4 -16.2 
13.48 7.39 2 0 . ~ 7  

7.548 233.4 -13.2 
11.91 7.41 19.33 

0.647 215.2 -66.9 
14.4n 7.49 21.89 

3.446 225.9 -23.7 
9 . 4 8  7.45 16.93 

0.419 221.1 -19.6 
8 . 8 5  7.47 16.31 

1.13 1.427 111.9 1.003 ******* 316.2 515.6 C.847 
T k O  19.910 195.4  62.4 27.1 

2.34 1.428 107.3 l.CC5 * * E * * * *  325.5 514.6 C.897 
TWO 19.910 195.4  62.4 26.6 

-2C.47 1 . 4 2 8  102.6 1.006 ******* 335.0 513.9 0.937 
ONE 19.910 195.4 62.4 27.2 

-1 .93  1.429 97.7 1.OG7 ******* 344.6 513.4 0.S66 
ONE 19.910 1 9 5 . 4  62.4 26.0 

-1.03 1.42R 92.8 1.008 ******* 3 5 4 . 4  513.0 0.982 
ONE 19.91C 195.4 62.4 25.R 

0 . 4 1 5  214.6 -16.4 
8.77 7.48 16.25 

-0.72 1.428 87.7 1.009 * *e** * *  
ONE 19.910 195.4 62.4 25.7 

4.5 153.0 0.9840 

0 . 4 3 8  208.3 -13.6 -0.56 1.426 82.6 1.009 a * * * * * *  14.8 153.1 0.971D 
9.28 7.49 16.76 ONE 19.910 195.4 62.4 25.R 

0.484 203.7 -11 .4  -0 .48  1.425 77.3 1.008 * * * * Q * Q  25.3 153.6 0.9420 
10.35 7.49 17.84 ONE 19.910 195.4  62.4 25.9 

c.549 701.3 -10.1 -n.42 1.423 71.9 1.008 ******* 36.0 1 5 4 . 3  0.8970 
11.92 7.50 19.42 ONE 19.910 195.4 62.4 26.2 

0.627 20C.7 -9.6 -0.39 1 . 4 2 1  66.4 1.006 ******* 47.0 155.3 0.8360 
13.90 7.51 21.41 ONE 19.910 195.4 62.4 26.6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ARRIVAL OATI. = 2448660.0 

46050.0 48660.0 0.6G4 231.2 -16.2 1.11 1.422 111.7 0.992 112.887 316.4 517.0 0.849 224.9256 
13.3') 7.07 20.37 TkO 20.340 194.7 61.3 2R.6 

46060.0 48660.0 0.541 233.0 -13.5 2.16 1.424 107.1 0 . 9 9 4  1 3 ~ . 5 9 9  325.8 516.1 o:e9s 276.2996 
11.73 7.09 1 R . H Z  Tho 20.340 194.7 61.3 28 .1  

46080.0 48660.0 0.441 225.1 -24.5 -2.22 1.424 97.5 0.995 207.706 344.9 514.9 0.967 414.445A 
9.35 7.12 16.48 ONE 20.340 194-7 61.3 27.5 

46090.0 48660.0 0.414 220.3 -19.7 -1.12 1.424 92.6 0.996 244.174 354.R 514.6 0.982 487.365A 
8.73 7.13 15.07 CINE 20.340 194.7 61.3 27.3 

46100.0 48660.0 0.411 213.8 -16.4 -Q.77 1.423 87.6 0.996 269.765 4.9 154.5 0.9840538.546A 
8.68 7.14 15.82 ONE 20.340 194.7 61.3 27.2 

46110.0 48660.0 0 . 4 3 5  207.6 -13 .4  -0.60 1.422 82.4 0.996 274.625 15.2 154.7 0.9700548.280A 
9.21 7.15 16.36 ONC zp.340 194.7 61.3 27.3 

46120.0 48660.0 0.481 203.2 -11.2 -0.50 1.420 77.2 0.996 257.687 25.7 155.1 0.9410514.434A 
10.29 7.16 17.4'i flNF 2F.34C 194.7 61.3 77.5 

46130.0 4Rbb0.O 0 . 5 4 6  2DC.Y -10.0 -0 .44  1 .418 71.8 0.996 277.5'31 36.4 I55 .H 0.H950454.7f l lA  
l l . f l6  7.17 19.02 ONE 20.340 194.1 61.3 21.8 

46140.0 48660.0 0.624 200.4 -9.5 
13.82 7.17 20.99 

-0.41 1.416 66.4 0.996 194.595 
ONE 2C.340 194.7 61.3 28.2 

47.3 156.1 0.8350388.355A 

-0.39 0.325 168.1 

-1.64 0.328 167.9 

21.14 0 . 3 3 0  167.7 

2.57 0.332 167.6 

1.63 0.333 167.5 

1.29 0 . 3 3 4  167.5 

1.10 0 . 3 3 4  167.6 

0.97 0 . 3 3 4  167.8 

O.8R 0.333 168.1 

0.80 0.332 !68.5 

-0.37 0.306 167.4 

-1.46 0.309 167.2 

2.85 0.313 166.8 

1.72 0.314 166.8 

1.33 0.314 166.8 

1.12 0.314 166.9 

0.99 0.314 167.1 

0.89 0.313 161.4 

0.81 0.312 167.8 

93.8 -82.0 0.346 

90.5 -8 l .R  0.348 

95.7 -86.2 0.352 

85.5 -82.6 0.350 

84.3 -82.4 0.350 

83.8 -82.3 0.351 

84.2 -82.3 0.351 

85.5 -82.3 0.352 

87.6 -82.3 0.352 

90.5 -82.3 0.353 

96.8 -82.0 0.329 

93.3 -81.8 0.330 

88.5 -82.7 0.332 

87.1 -82.5 0.333 

86.7 -82.4 0.333 

87.2 -82.3 0.333 

88.5 -82.3 0.334 

90.7 -01 .3  0.336 

93.8 -82:3 0.335 
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1945 
EARTH-URANUS 

DEPART ARRIVE SPCEO R A OECL I 1 V 1 P S I  1 ECCEN SMA THETI THFT2 PERlH APHEL I 2 V 2 P S I  2 R A OECL S P E E D  
O V I  OV2 O V T  LEG COIST R P S  OECLS LAHOA 

ARRIVAL O A T E  2440760.0 

46n50.0 48760.0 0.598 231.1 -16.2 1.09 1.419 111.5 0.903 51.514 316.6 510.3 0.051 102-1786 -0.35 0-208 166.6 1CO.1 -81.9 0.313 
13.15 6.79 19-94 THO 1H.H76 194.0 60.2 30.2 

46060.0 4876C.0 0.535 232.7 -13.8 2.C2 1.420 lfl(1.9 0.984 55.ql6 326.0 517.4 C.900 110.7326 -1.32 0.291 166.4 96.4 -81.R 0.314 
11.58 6.110 lf l.39 T k 0  lH.tl76 194.0 60.2 29.7 

4607O.G 4H760.0 0.600 245.7 2 3 . h  17.hl 1.470 107.2 0.984 59.927 335.5 516.8 0.939 118.915A -16.94 0.293 166.2 94.9 -78.4 0.317 
13.21 6 - 8 6  20.06 T k O  IR.07h 194.0 60.7  30.0 

46000.0 40760.0 0.437 224.3 -25.6 -2.58 1.420 47.1 0.905 63.502 345.2 516.3 0.967 126.0376 3.21 0.294 166.1 91.9 -82.8 0.316 
9.26 6.83 16.09 ONE 18.876 194.0 60.2 29.0 

46090.0 48760.C 0 . W 9  219.6 -19.9 -1.22 1.420 97.4 0.985 66.179 355.1 516.0 0.983 131-3756 1.82 0.295 166.0 90.4 -02.5 0.316 
8.64 6.R4 15.40 ONE 18.076 194.0 60.2 28.9 

4610C.0 40760.3 0.408 213.2 -16.4 -0.02 1.419 87.4 0.985 67.654 5.2 156.G 0.9040134.3256 1.30 0.296 166.0 89.9 -82.4 0.317 
4.60 0.R5 15.45 ONE 1R.076 194.0 60.2 28-83 

4 6 1 l n . 0  48760.0 0.432 207.1 -13.4 -0.63 1.410 R2.3 0.986 67.785 15.5 156.1 0.9700134.599A 1.15 0.296 166.1 90.4 -82.4 0.317 
9.14 6.86 16.00 (IN[ 18.876 194.0 60.2 28.9 

4C120.0 48760.0 0.479 2C2.7 -11.7 -0.53 l . 4 l h  71.1 0.986 66.629 26.0 156.5 f.9400132.3106 1.00 0.296 166.3 91.0 -82.3 0.317 
10.23 6.86 17.09 ONE 18.876 194.0 6C.2 79.0 

46130.0 40760.0 0.544 2’10.5 -9.9 -0 .46  1 .414 71.0 0.9R6 64.429 36.7 157.2 0.e940127.9646 0.90 0.295 166.6 94.1 -82.3 0.310 
11.79 6-87  18.66 ONE 10.1176 194.0 60.2 29.4 

46140.0 44760.0 0.621 200.2 -9.5 - 0 . 4 3  1.412 66.4 0.906 61.533 47.6 158.1 G.0340122.232A 0.81 0.294 167.0 97.3 -82.2 0.318 
13.74 6.R8 20.62 ONF 10.076 1 9 4 . 0  60.2 79.0 

. .  
AXRIVAL OATE = 2448060.0 

46050.0 43860.0 1.593 231.0 -16.2 1.07 1.415 111.3 0.976 34.915 316.7 519.5 0.052 60.9786 -0 .33 0.271 165.0 103.6 -81.8 0.290 
13.03 6.53 19.56 TWO 1R.857 1 9 3 . 4  59.1 31.8 

46060.C 40860.0 0.530 232.5 -14.0 1.9C 1.416 106.7 0.975 36.668 326.1 518.7 0.901 72.4356 -1.2n 0.274 165.6 99.7 -81.7 0.299 
11.46 6.55 18.01 T k O  10.R57 193.4 59.1 31.3 

46070.0 40860.0 0.514 235.2 7.8 9 - 8 1  1 . 4 1 7  102.0 0.975 30.239 335.7 5 1 R . L  C.940 753-5376 -9.15 0.276 165.4 96.5 -79.9 0.3C1 
l l . O R  6.57 17.65 T a O  18.857 193.4 59.1 31.1 

4h00C.O 4806C.C P.434 273.5 - ? 7 . ~ l  -3.75 1.417 97.2 0.976 39.524 345.4 517.6 0 .968  70.C01A 3.67 0.270 165.2 95.8 -82.9 0.3C1 
9.19 h . 5 :  15.76 ONE 18.857 193.4 5 9 . 1  30.7 

46090.0 48860.0 0.4C6 219.1 -70.2 -1.34 1.417 92.3 0.976 40.432 355.4 517.4 0.903 79.882A 1.93 0.279 165.2 94.0 -82.6 0.301 
8.56 6 . 5 8  15.14 ONE 18.857 193.4 59.1 30.4 

4h10C.0 48860.0 0.4C4 212.7 -16.4 -0.80 1 . 4 1 6  07.3 0.976 40.090 5.5 157.3 0.9840 00.813A 1.43 0.279 165.2 93.5 -02.4 0.302 
8.53 6.59 15.12 CINE 10.R57 193.4 59.1 3 0 . 4  

461IO.C 40060.0 0.429 206.7 -13.4 -0.67 1.415 02.2 0.976 40.899 15.8 157.5 0.9690 00.8286 1 - 1 8  0.279 165.3 94.0 -82.4 0.302 
9.C0 6.59 15.67 ONE 18.057 1 9 3 . 4  59.1 3C.5 

46120.0 40860.0 0.476 202.4 -11.1 -0.55 1.413 77.0 0.977 40.459 26.2 157.9 G.9390 79.9706 1.02 0.279 165.5 95.4  -02.3 0.302 
10.17 6 .bC 1 6 - 7 7  ONE 1R.H57 193.4 59.1 30.7 

46130.0 40060.0 0.541 205.3 -9.9 -0.49 1.411 71.8 0.977 39.646 36.9 158.5 0.8940 78.3986 0.91 0.278 165.8 97.8 -82.3 0.303 
11.73 6.61 18.33 ONE 18.857 193.4 59.1 31.0 

46140.0 48R60.0 0.618 290.1 -9.5 -Q.44 1.409 66.4 0.978 38.557 41.7 159.4 0 . 8 3 4 0  76.200A 0.02 0.276 166.2 101.0 -02.2 0.303 
1 3 . 6 6  6.62 20.28 ONE 18.~57 193.4 59.1 3 1 . 4  

ARRIVAL OATE = 2440960.0 

4605C.O 48960.0  0.509 230.9 -16.2 1.05 1 . 4 1 3  111.2 0.969 27.223 316.8 520.7 0.853 53.5936 -0.32 0.256 165.0 107.3 -01.7 0.205 
12.93 6.31 1 9 - 2 4  TWO 20.366 192.8 50.1 33.5 

46060.0 48960.0 0.526 232.3 -14.2 
11.36 6.32 17.64 

1.80 1.414 106.6 0.960 
Tho 20.366 192.8 54.1 

20.109 326.2 519.9 0.902 
33.0 

55.476A -1.10 0.258 164.7 103.4 -81.6 0.286 

46070.0 411960.0 C . 9 9 C  235.6 0.7 6 - 9 1  1.414 lG1.9 0.968 29.029 335.8 519.3 0.941 57.117A -6.25 6.260 164.5 99.5 -80.5 0.207 
10.5P 6.34 1 6 . 8 4  TU0 20.366 192.8 50.1 32.7 

4 6 W O . O  48960.3 0.432 222.6 -24.9 -?.67 1.414 97.1 0.967 29.697 345.6 510.9 0.968 58.4256 4.29 0.262 164.4 100.2 -83.1 0.287 
9 . l h  6.34 15.51 ONE 20.366 197.8 58.1 32.3 

46090.0 48960.0 0 . 4 C 3  218.7 -20.6 
8.50 6 . 3 5  14.04 

-1 .47 1 .414 92.2 0.967 
ONE 20.366 192.8 58.1 

3 0 . 1 5 4  355.5 510.7 0.983 
32.1 

59.3254 2.05 0.263 164.3 97.9 -82.6 0.287 

46100.6 4fl960.0 0.4C2 212.3 -16.6 4 - 9 4  1.413 87.2 0.968 30.376 5.6 158.6 0.9830 59.7696 1 - 4 0  0.263 164.3 97.3 -02.4 0.288 
8.47 6.35 14.43 ONE 20.366 192.8 58.1 32.0 

4611G.O 48960.U 0.426 2Cb.4 -13.4 -0.71 1.412 H2.2 0.968 30.357 15.9 I’,8.8 0.9690 59.745A 1.21 0.263 164.4 97.8 -82.3 0.288 
9.02 6.36 1 5 . 3 ~  LINE 20.366 192.8 58.1 32.1 

46120.0 48960.0 0.474 202.2 -11.1 
19.11 6.37 16.48 

-0.50 1.410 77.0 0.969 
ONE 20.366 192.8 58.1 

30.110 
37.3 

26.4 159.2 0.9390 59.281A 1.04 0.263 164.7 99.3 -82.3 0.288 

46130.0 4R960.C 0.538 200.1 -9.9 -0.51 1.400 71.8 0.970 29.h66 37.0 159.8 0.8940 58.4301 0.92 0.262 165.0 101.7 -82.2 0.289 
11.66 6.37 18.03 ONE 20.366 192.8 58.1 32.6 

46140.0 40960.0 0.615 200.0 -9.5 -0.46 1.406 66.5 0.971 29.069 47.0 160.6 O.834D 57.3046 0.82 0.260 165.4 105.0 -82.0 0.289 
13.58 6.38 19.96 ONE 20.366 192.8 58.1 33.1 
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DEPART ARRIVE SPtEO R A OECL I 1 V 1 
O V 1  OV2 OVT LEG COIST 

46050.0 4906C.0 0.586 230.9 -16.2 1.14  1.410 
12.86 6.11 18.97 I h 0  20.033 

46070.0 49060.0 0.479 234.3 -3.2 
10.23 6.13 16.36 

5.40 1.411 
1hO 20.033 

46080.0 49060.0 0 . 4 3 3  221-6 -31.6 -4.53 1.411 
9.17 6.14.15.31 ONE 20.033 

46090.0 49060.0 0 . 4 C G  218.4 -21.1 -1.62 1.411 
8.44 6.14 14.58 ONE 20.C33 

1985 
EARIH-URANUS 

PSI 1 ECCEN SMA THE11 THE12 PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
R A S  OECLS LAHOA 

ARRIVAL O A T t  = 2449060.0 

111.2 0.963 72.805 316.8 521.8 0.853 44.7576 -0.30 0.241 164.1 111.1 -81.5 0.273 
192.1 57.0 35.7 

106.5 0.9bl 23.426 326.7 521.1 C.902 45.9506 -1.02 O r 2 4 4  163.8 107.2 -81.5 0.273 
192.3 57.0 34.7 

101.8 0.961 23.957 335.9 520.5 0.941 46.9731 -4.75 0.246 163.6 103.1 -80.7 0.274 
192.3 57.0 34.3 

97.0 0.960 24.371 345.7 52C.1 0.969 47.774A 5.15 0.247 163.5 105.4 -83.2 0.274 
192.3 57.C 34.0 

92.1 0.960 24.649 355.6 5t9.9 0.983 48.3151 2.20 0.248 163.4 102.2 -82.5 0.275 
192.3 57.0 31.8 

46100.0 49066.0 3.399 212.1 -16.7 -1.01 1.410 R7.2 0.960 24.778 5.7 159.9 0.9830 48.572A 1 - 6 4  0.249 163.4 101.5 -82.4 0.275 
8.42 6.15 14.57 ONE 20.G33 192.3 51.0 33.7 

46110.0 49n00.0  0.424 2Q6.2 -13.5 -0.75 1.409 82.2 0.961 24.756 16.0 160.0 0.9690 48.542A 1.24 0.249 163.5 101.9 -82.3 0.215 
8.97 6.15 15.12 ONE 20.033 192.3 57.0 33.8 

46120.0 49060.0 0.471 202.0 -11.2 
10.05 6.16 16.21 

-0.61 1.407 77.0 0.962 
ONE 20.033 192.3 57.0 

24.590 
34.0 

26.5 160.4 0.9390 48.2421 1.06 0.248 163.8 103.4 -82.2 0.276 

46130.0 49060.0 0.535 2C0.1 -9.9 -0.53 1.405 71.8 0.963 24.3C0 37.1 160.9 0.8940 47.707A 0.93 0.247 164.1 105.8 -82.0 0.276 
11.59 6.17 17.76 ONE 20.033 192.3 57.0 34.3 

46140.G 49060.0 0.612 199.9 -9.5 -0.48 1.403 66.5 0.965 73.911 4 7 . 8  161.7 C . 8 3 4 0  46.988A 0.83 0.246 164.6 109.0 -81.9 0.277 
13.50 6.18 19.67 ONE 20.033 192.3 57.0 34.8 

nRRlVAL O A T €  = 2449160.0 

46050.0 49160.0 C.5H4 231.C -16.3 1 - 9 2  1.408 111.1 0.957 19.q52 316.7 522.9 0.853 39.0516 -0.29 0.228 163.2 115.0 -81.7 0.261 
12.RO 5.93 18.73 TWO 18.642 191.8 55.9 37.1 

4636C.C 49160.0 0.52C 232.3 -14.5 
11.22 5.94 17.16 

1.64 1.4C9 1Ob.5 0.956 
TkO 18.642 191.8 55.9 

20.391 326.2 522.2 0.902 
3 6 . 4  

39.8794. -0.95 0.23C 162.9 111.1 -81.3 0.262 

46070.9 49160.0 0.472 233.5 -5.6 4.48 1.409 101*8  0.955 20.7hl 335.9 521.6 0.941 40.5816 -3.83 0.232 162.7 106.9 -80.7 0.262 
19.G8 5.95 16.03 THO 18.642 191.8 55.9 36.0 

4608c.c 49160.0 1.437 220.2 -35.6 -5.84 1.409 97.1 0.954 21.047 345.7 521.3 0.969 4 1 . 1 2 4 ~  6.45 0.234 162.5 111.5 -83.4 0.263 
Q.27 5.96 15.23 ONE 18.642 191.8 55.9 35.R 

46090.0 49160.0 0.39fl 218.1 -21.7 -1.7Y 1.409 92.1 0.954 21.235 355.6 521.0 0.983 4 1 . 4 8 7 A  2.36 0.234 162.4 106.7 -82.4 0.263 
I 8-40 5.9b 14.35 ONE 18.642 1 9 1 . R  55.9 35.5 

4610C.C 49160.0 0.397 211.9 -17.0 -1.08 1.408 87.2 0.954 21.319 5.8 161.0 0.9830 41.654A 1.61 0.235 162.5 105.8 -82.3 0.263 
9 - 3 1  5.96 14.33 ONE 18.642 191.R 55.9 35.4 

46110.C 49160.0 0.422 2C6.1 -13.6 
8.92 5.97 14.89 

-0.79 1.4c7 82.2 0.955 
ONE 18.642 191.8 55.9 

21.297 
35.5 

16.0 161.2 0.9690 41,626A 1.28 0.235 162.6 106.2 -82.1 0.264 

46120.0 49160.0 0.469 202.0 -11.2 -0.64 1.405 77.1 0.956 21.176 26.5 161.5 0.9390 $1;41?4 1.08 0.234 162.8 107.6 -82.0 0.264 

46130.0 49160.0 0.532 200.0 -9.9 -0.55 1.403 71.9 0.957 20.966 37.0 162.0 0.8940 41.0396 0.94 0.233 163.2 110.0 -81.9 0.265 

9.99 5.97 15.97 ONE 18.642 191.8 55.9 35.7 1 

11.52 5.98 17.50 OME 18.642 191.8 55.9 36.1 
I 

46140.0 49160.3 0.6r8 200.0 -9.6 -0.50 1.401 66.6 0.960 20.686 47.7 162.8 0.8350 40.537A 0.84 0.232 163.6 113.1 -81.7 0.265 
13.41 5.99 i 9 . w  ONF 18.642 191.~1 55.9 36.6 

ARRIVAL OATE = 2449260.0 

46C50.0 49260.9 0.582 231.1 -16.3 
12.76 5.77 1 6 - 5 3  

1.01 1.406 111.1 0.953 
Th0 19.380 191.3 54.8 

17,967 316.6 523.9 0.853 
38.8 

35.0811 -0.28 0.215 162.2 118.9 -80.9 0.251 

46060.0 49760.0 n.51D 232.; -14.7 1.58 1.407 106.5 0.951 18.297 326.1 523.2 0.902 35.692A -0.89 0.218 161.9 115.0 -81.0 0.251 
11.18 5.78 16.96 TWO 19.380 191.3 54.8 38.2 

46070.0 49260.C 0.468 233.1 -7.4 ’ 3.86 1.407 101.8 0 . 9 4 9  1R.573 335.8 572.7 0.941 36.2351 -3.21 0.219 161.7 110.9 -80.6 0.252 
9.98 5.711 15.77 T W O  19.3~0 191.3 54.8 37.8 

9.56 5.80  15.36 ONE 19.380 191.3 54.8 37.6 

a.36 5.79 14.15 ONE 19.380 191.3 54.8 37.2 

0.33 5.80 14 .13  ONE 19.380 191.3 54.8 37.2 

46080.0 4Y260.0 0.450 217.8 -42.0 -4.OC 1.407 97.0 0.948 18.784 345.7 522.3 0.969 36.6006 8.61 0.221 161.5 119.6 -83.7 0.253 

46090.0 4~260.0  0.397 217.9 -72.4 -1.99 i . 4 ~ 7  92.1  0.948 18.922: 355.6 522.1 0.983 3 6 . q 6 i ~  2.55 0.222 161.4 111.4 -82.3 0.252 

46100.0 49260.0 0.395 211.8 -17.3 -1.16 1.406 87.2 0.948 1R.981 5.7 162.1 6.9830 36.978A 1.68 0.222 161.5 l lC.3 -82.1 0.253 

46110.0 492hL.O 0.420 2C6.0 -13.7 -0.83 1.405 82.2 0.949 18.961 1b.O 162.2 0.9690 36.9536 1.31 0.222 161.6 110.6 -82.0 0.253 
8.87 5.80 14+67 ONE 19.380 191.3 54.8 37.2 

46120.0 49260.8 0.466 202.0 -11.3 -0.67 1.403 77.1 0.950 18.866 26.4 162.6 0.5390 36.793A 1.10 0.221 161.8 112.0 -81.8 0.253 
9.93 5.81 15.74 ONE 19.380 191.3 54.8 37.5 

4613’3.C 49260.0 0.530 200.1 -10.0 - 
11.45 5.82 11-26 

.0.57 1.401 72.0 0.952 18.705 37.0 163.1 0.8950 36.5161 0.96 0.220 162.2 114.2 -01.6 0.254 
ONE 19.380 191.3 54.8 37.8 

4614C.0 49260.0 0.605 200.0 -9.6 -0.52 1.399 66.8 0.955 18.490 47.6 163.8 0.8360 36.14311 0.05 0.219 162.7 117.1 -81.4 0.255 
13.32 5.83 19.15 ONE 19.380 191.3 54.8 34.3 
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l1M5 
EARTH-URANUS 

OtPARl AHRIVF V L I U  1( A I I ICL  I 1 V 1 P S I  I tCCCN SHA T H E T I  THt12  P E R I H  APHFL I 2 V 2 P S I  2 R A OtCL SPFEO 
i i v i  IIVZ { ) v i  Lrc ,  C O I S T  nAs  O ~ C L S  LAHDA 

ARRIVAL OATE = 2449360.0 

46050.0 4Y360.0 0.5R2 231.3 -16.4 1.0C 1.404 111.2 0.948 16.514 316.5 524.8 6.852 32.175A -0.27 0.203 161.2 122.7 -80.6 0.241 
12.74 5.63 lH.37 Tho 2C.60h 19(1.9 53.7 40.6 

46060.0 49360.C 0.517 232.5 -14.9 1.52 1.405 106.5 0.946 16.774 326.0 524.2 0.902 32.6466 -0.84 0.206 160.8 119.0 -80.7 0.242 
11.15 5.64 16.78 T U 0  20.606 19C.9 53.7 40.0 

c 

46070.C 49360.0 0.465 232.9 -8.6 3.41 1.405 101.8 0.945 16.990 335.7 523.7 0.941 33.C39A -2.17 O.ZC7 160.6 114.9 -80.5 0.242 
9.91 5.64 15.55 TkO 20.606 190.9 53.7 34.6 

469R0.0 4936 t .3  0.4P9 212.5 r53 .4  -12.32 1.405 97.0 0.944 17.154 345.6 523.4 0.969 33.3396 12.92 0.209 160.4 133.4 -84.2 0.244 
1?.47 5.67 16.13 ONE 20.606 19C.9 53.7 39.7 

46090.0 49360.1 C.395 217.11 -23.2 -2.22 1.405 Q 2 . 2  Q.943 17.260 355.5 523.2 0.983 33.5366 2.78 0.210 160.4 116.2 -82.1 0.242 
8 . 3 4  5.65 13.98 O N E  20.606 190.9 53.7 39.0 

46100.0 4936G.O 0.393 211.9 -17.6 -1 .24  1.404 87.3 0.943 1 7 . 3 C 4  5.7 163.1 0.9830 33.6246 1.76 D.210 160.4 114.8 -81.9 0.243 
8.29 5.65 13.94 ONE 20.606 190.9 53.7 38.9 

n.417 206.1 -13.9 
u.e2 5.65 14.48 

- 0 . 8 8  1.403 R2.3 0 .944  17.7R6 
O N E  20.606 190.9 53.7 39.0 

15.9 163.3 0.S690 33.6024 1.35 0.210 160.5 115.0 -81.7 0.243 

4612C.O 4936C.O 0.464 257.1 -11.5 -0.70 1.401 77.2 0.945 17.2n9 26.3 163.6 0.9400 33.4784 1.12 0.209 160.8 116.2 -81.6 0.243 
9.87 5.66 15.53 ONE 20.606 19C.9 53.7 39.3 

4613c.c 49360.0 n.526 200.2 -10.1 -0.60 1.399 72.1 0 . 9 4 8  17.079 36.a 164.1 0.8960 33.2636 0.97 0.208 161.1 118.3 - 8 1 . 4  0.244 
11.37 5.67 17.04 ONE 20.606 190.9 53.7 39.6 

4614C.C 49360.1 C.WI  200.2 -9.7 
13.23 5.68 18-91  

-0.53 1.397 66.9 0.950 
UNF 20.606 19C.9 53.7 

16.906 
40.1 

47.4 164.7 0.8380 32.9756 0.85 0,207 161.6 121.1 -81.1 0.245 

AHHlVAL OAlt = 244'4460.0 

4605C.O 4946C.O 0.581 231.5 -16.4 C.99 1.403 111.2 n.945 15.410 316.2 525.8 0.851 29.96HA -0.26 0.192 160.1 126.4 -80.1 0.233 
12.73 5.51 18.23 TWO 19.hOC 190.4  52.6 42.5 

46060.U 4946C.1 0.511 232.6 -15.1 1.47 1.4P3 1 0 6 . 6  0 . V 4 2  15.h.'? 325.11 '175.7 0.901 30.3421 . 
11.13 5.51 16.64 inn 19.600 190.4 52.6 t . i .9  

c607n.c 49460.0 q.463 232.8 -9.7 3.07 1.404 101.8 0.940 15.797 335.5 524.7 0.941 3 0 . 6 5 3 ~  -2.43 0.196 159.5 118.9 -80.2 0.233 
9.87 5.51 1 5 - 3 8  1 k O  19.6CC 190.4 52.6 41.4 

4609Q.r 49460.0 0.315 217.7 -74.7 - 7 . 5 0  1.401 92.7 P.939 16.014 3 5 5 . 4  524.2 0.983 31.0456 3.05 0.198 159.3 121.0 -81 .4  0.233 
q.32 5.52 1 3 - 8 4  ( INE l9 .hD0 190.4 57.6 4ll.H 

5.5  164.1 0.9114U 3 1 . l 1 3 A  1 . R 4  0.199 159 .3  119.3 - 8 l . h  0 . J 3 4  

4611C.O 49460.0 0.415 206.2 -14 .7  -0.93 1.401 R7.4 0.940 16.031 15.8 164.3 0.9690 31.0951 1.39 0.199 159.4 119.4 -81.4 P.234 
n.77 '1.57 14.30  IN^ i v . h o n  i w . 4  ~ ~ 7 . o  s0.s 

46120.0 49460.0 0.461 2P2.2 -11.7 -0.73 1.399 77.3 0 .941  15.V611 76.1  164.5 O.%OO 30.9956, 1.15 0.19M 159.7 120.5 - I l l s 3  0 .234  
9.81 5.53 15.34 ONF 19.601 1 9 C . 4  52.6 41.1 

4613r.C 49460.0 0.523 210.4 -10.3 -0.62 1 .39H 72.2 0.943 15.860 36.6 165.0 C.8970 30.824A 0.99 0.197 160.0 122.4 -81.0 0.235 
11.30 5.54 16.83 ONE 19.600 19P.4 52.6 41.5 

46140.0 49460.4 0.597 200.3 -9.9 -0.55 1 - 3 9 )  67.1 0.947 15.717 47.2 165.6 0.8390 30.594b 0.86 0.195 160.5 125.0 -80.7 0.236 
13.14 5.55 1R.68 ONE 19.600 19G.4 52.6 42.0 

AWRIVAL OAT€ = 2449560.0 

0.581 231.7 -16.5 
12.73 5.39 1H.12 

0.98 i . 4 n i  1 1 1 . 3  0.942 
TWO 18.655 196.0 51.5 

14.547 316.0 526.6 0.850 28.244A 
44.4 

-0.25 0.182 158.S 129.9 -79.7 0.225 

461CO.r 4 V Z t I P + f l  (1.3'11 212.1 -111.5 -1.44 1.401 R7.4 0.935 1 5 . 0 1 9  5.4 165.1 0.9R40 79.113A 1.94 O . 1 8 U  I5H.L 123.7 -81.3 0.225 
8.22 5.40 13.62 ONL IM.055 lW.0 51.5 47.h 

46110.0 495hG.0 c .413  206.4 -14.5 
R.73 5.41 1 1 - 1 3  

-0.19 1.400 87.5 0.936 
ONE 18.655 i9r.o 51.5 

15.064 
42.7 

15.6 165.2 0.9700 29.1589, 1.44 0.188 158.2 123.6 -81.1 0,225 

46120.0 49560.0 0.458 202.4 -11.9 -0.77 1.39R 77.5 0.937 15.009 25.9 165.5 0.9410 29.0771 1.17 0.187 158.5 124.5 -80.9 0.226 
9.75 5.41 15.16 ONE 18.655 19r.o 51.5 42.9 

46130.0 41560.0 0.520 2C0.6 -10 .4  4 - 6 5  1.316 72.4 C.940 14.91M 3 6 . 4  l h5 .4  0.8980 28.9381 1.00 0.180 158.9 126.3 - 8 0 . b  0.227 
11.2) 5.42 l o .64  (JNF 18.655 19C.O 51.5 47.3 

46140.0 49560.:: F.594 200.5 -10.0 
13.04 5.43 18.47 

-0 .51  1.394 67.3 0.943 
ONE 18.655 19C.O 51.5 

14.796 
43.8 

47.0 166.4 0.8410 28.7506 0.87 0.185 159.4 128.6 -80.3 0.227 

ARRIVAL OATE = 2449660.0 

46050.0 49660.0 0.582 232.0 -16.6 0.97 1.40G 111.4 0.939 13.859 315.7 527.5 0.849 26.868A -0.24 0.172 157.7 133.3 -79.1 0.217 
12.74 5.29 14.04 TWO 19.957 lR9.6 50.4 46.3 
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19115 
EAHTH-URANUS 

DEPART ARRIVE SPEED R A DECL 
O V l  0V2 O V T  

46060.0 4966G.0 0.517 
11.13 

233.1 
5.29 

-15.4 
1 6 . 4 3  

46010.0 49660.0 0.462 233.0 -11.2 
9.83 5.29 15.12 

46080.0 49660.1) 0 . 6 3 8  250.9 3 9 . C  
1 4 . 1 8  5.37 19.54 

46090.0 49660.0 0.395 211.5 -27.0 
d . 3 3  5.29 13.62 

46100.0 49660.0 O . ? W  212.4 -19.0 
8.19 5.30  13 .49  

46110.0 49660.0 G . 4 1 1  206.7 - 1 4 . 8  
8.68 5.30 13.98 

46120.0 49663.0 0.456 202.7 -12.1 
1.69 5.31  15.00 

0.59c 2Cfl.R -10.1 
12.94 5.33 1 4 - 2 7  

46050.0 497hC.0 0.583 232.3 -16.7 
12.77 5.20 1 1 - 9 8  

4606C.O 4976J.G 0.517 233.4 -15.b 
11.15 5.20 16.35 

46080.0 49760.C 0.493 239.8 19 .1  
13.56 5.22 15.7R 

4609q.O 49760.0 0.306 217.3 -29.1 
8.36 5.2C 13.56 

46100.0 49760.0 0 . 3 8 8  212.6 - 1 9 . b  
11.17 5.20 13.37 

461in.c 49i6c.n rr.409 201.0 -15.1 

4 6 1 2 0 . ~  4976c.a 0 . 4 5 3  203.0 - 1 2 . 4  

8.64 5.21 13.M4 

9 . h 3  5.21 14.t14 

4c050.0 49nho.o 0.584 232.6 - 1 6 . 8  

4606r.o 4986c.0 0.518 233.8 -15.8 

46070.0 49860.0 0.462 233.5 -12.3 

46080.0 49860.0 0.454 236.4 9.2 

4609c.n 49860.0 0.399 216.9 -31.5 

12.81 5.12 17.93 

11.18 5.12 10.30 

9.R4 5.12 14.95 

9.65 5.13 14.77 

R.41 5.12 13.53 

46100.0 49Mhn.0 0.JH7 713.0 -20.3 
8.15 5.12 13.26 

46110.0 49860.0 0.4lr7 207.4 -15.6 
8-59  5.12 1 3 - 7 1  

46120.0 4986C.0 0 .45C ZC3.4  -12.6 
9.56 5.13 14.69 

46140.0 49860.0 0.582 201.3 -10.5 
12.74 5.15 17.89 

46050.0 49960.0 0.5R6 232.9 -16.9 
12.65 5.05 1 7 - 9 1  

I I V 1 PSI 1 ECCEN SMA THETl l H t T 2  PERlH APHEL I 2 V 2 PS1 2 R A OECL SPEED 
LEG C O I S T  R&S OtCLS LAMOA 

1.39 1.401 10b.7 0 . 9 3 6  
TkO 19.957 189.6 50.4 

2.59 1 . 4 ~ 1  1 ~ 2 . 0  0.934 
TWO 19.957 189.6 50.4 

23.54 1.401 
Thfl 19.957 

91.3 
189.6 

0.932 
50.4 

-3.26 1.401 92.4 0.931 
ONE 14.957 IH9.6 5 0 . 4  

-1.55 1.400 87.5 0.931 
ONE 19.957 189.6 50.4 

-1.04 1.398 02.6 0.932 
ON€ 19.957 189.6 50.4 

14.110 325.4 526.9 0.899 21.121A -0.71 0.174 151.3 130.1 -19.5 0.217 
45.1 

14.135 335.1 526.5 0.939 27.331A -1.96 0.116 151.1 126.5 -79.5 0.217 
45.2 

14.229 344.9 526.2 0.961 21.4904 -22.95 0.117 156.9 114.9 -13.6 0.223 
46.2 

14.288 355.0 526.0P.983 27.5931 3.80 0.170 156.8 130.6 -81.3 0.217 
44.6 

14.311 5.1 166.0 0.9840 27.6386, 2.05 0.178 156.9 121.9 -80.9 0.217 
44.5 

1C.298 15.4 166.1 0.9100 21.626A 1.49 0.178 151.0 121.6 -80.7 0.218 
44.6 

-0.80 1.397 77.6 0.934 14.251 25.7  166.3 0.942D 27.559A 1-20 0.171 157.3 128.4 -80.5 0.218 
ONE 19.957 189.6 5 0 . 4  44.8 

-0 .67  1.395 72.6 0.937 14.172 36.1 166.7 O.POO0 27.443A 1.02 0.116 151.6 129.9 -80 .2  0.219 
ONE 19.957 189.6 50.4 45.2 

-n.59 1 . 3 9 3  67.4 0.949 
ONE 19.957 189.6 5G.4 

14.066 
45.7 

46.6 167.2 0.8440 27.2881 0.88 0.115 158.2 132.0 -79.8 0.220 

A H R I V A L  n n i t  = 24+9760.n 

0.96 1.399 111.5 0 . 9 3 6  13.279 315.4 5zn.3 0.847 25.7516 -0.24 0.162 156.4 136.4 -78.6 0.211 
TWO 20.583 189.3 4 9 . 3  4 8 . 3  

2.41 1.400 102.1 0 . 9 3 1  13.540 334.8 521.3 0.938 26.141A -1.79 0.167 155.8 130.1 -79.0 0.210 
T k O  20.583 189.3 49.3 47.1 

12.86 1.400 97.4 0.929 13.621 344.7 527.0 0.961 2 6 . 2 7 5 ~  - 
T U 0  70.583 109.3 4 9 . 3  47.1 

12.28 0.168 155.6 120.6 -76.2 0.212 

-3.79 1.399 92.5 0.928 13.672 354.8 52b.M 0.982 26.362A 4 . 3 3  0.169 155.5 135.3 -80.9 0.210 
ONE 20.583 189.3 49.3 46.5 

-1.68 1.399 87.7 0.928 13,692 4.9 166.8 0.9840 26.400A 2.17 0.169 155.5 131.9 -80 .4  0.210 
ONE 20.583 189.3 4 9 . 3  46.4 

-1.10 1.397 82.1 0.929 13.681 15.1 166.9 0.9710 26.3906 1.54  0.169 155.7 131.4 -80.2 0.211 
ONE 20.583 189.3 49.3 46.5 

-0.84 1.396 77.8 0 . 9 3 f  13.639 25.4 167.1 0.9430 26.334A 1.23 O . l b 8  155.9 132.0 -80.0 0.211 
UNC 2O.5H3 109.3 44.3 46.7 

- 0 . l C  1.1% 17.7 O.’l34 l l . 5 t > 9  13.11 161.5 0.9010 26.2316 1 - 0 4  0.167 156.3 163.4 -7’4.7 0.212 
UNt 20.58% 189.3 4‘1.1 41.1 

-0 .h l  1.392 61.6 0.917 
llNF 70.5R3 l l l (J.3 6 9 . 3  

4 6 . 3  16R.O 0.8460 26.1071 0.09 0.165 156.9 135.2 -79.3 0.213 

ARRIVAL C A T t  = 2449860.0 

0.95 1.398 111.7 0.934 12.839 315.0 579.0 0.845 24.8326 -0.23 0.154 155.0 139.2 -77.9 0.204 
Twa 19.169 im.9 4 8 . 3  50.2 

1.32 1.399 107.0 0.931 12.955 324.7 528.5 0.896 25.0146. -0.65 0.156 154.6 136.5 -78.3 0.204 
TU0 19.169 188.9 4 8 . 3  49.6 

2.27 1 . 3 9 9  102.3 0.528 13.051 334.5 528.1 0.937 25 .165~ -1.64 0.158 154.4 133.4 -78.5 0.204 
TU0 19.169 188.9 4 8 . 3  49.0 

8.92 1.399 97.5 0.976 
1kO 19.169 lR8.9 4 8 . 3  

13.123 3 4 4 . 4  527.8 0.966 
48.8  

25.219A -8.34 0.159 154.2 125.7 -16.9 0.204 

-4.50 1.398 92.7 0.925 13.168 354.5 527.7 0.982 25.3536 5.03 0.160 154.1 140.1 -80.5 0.204 
ONE 19.169 188.9 48.3 4R.5 

-1.83 1 . 3 Y 8  81.R 0.925 13.185 4.6 167.6 0.9840 25.3866 2.31 0.160 154.1  135.6 -19.9 0.204 
(IN€ l‘j.169 188.9 4 8 . 3  4 0 . 3  

-1.17 1.396 H2.9 0.926 
ONE 19.169 188.9 4 R . 3  

13.175 
48.4 

14.11 117.7 0.9720 25.3786 

-C.88 1.395 77.9 0.928 13.138 25.1 167.9 0.945D 25.331A 1.2C 0.159 154.5 135.4 -79.4 0.205 
ONE 19.169 188.9 48.3 48.6 

-C.73 1.393 72.9 0.931 13.076 35.5 168.3 0.5030 25.2491 1.05 0.158 154.9 136.5 -19.1 0.205 
ONE 19.169 188.9 4 8 . 3  49.0 

-fl.b3 1.391 61.9 0.935 
ONF 19.169 188.9 4R.3 

12.994 
49.5 

45.9 168.7 0.8400 25.139A 0.90 0.151 155.5 138.2 -78.1 0.206 

ARRlVAL DATE - 2449960.0 

0.95 1.397 111.8 0.932 12.455 714.7 529.7 0.843 24.068A -0.22 0.145 153.6 141.9 -17.2 0.199 
Tho 18.929 188.6 47.2 5 2 . 2  
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19P.5 
EARTH-URANUS 

DEPART ARRIVE SPtEO R A OtCL 
UVI 0 v 2  O V T  

46060.0 49960.0 0.520 234.2 -16.0 
11.71 5.15 16.26 

46C7C.C 49960.0 0.463 233.9 -12.R 
9.85 5.04 14.90 

460RG.0 4996n.O 0.479 235.0 3 . 3  
9 . 3 ~  5.05 1 4 . 3 5  

46090.0 4996C.O 0.4C4 216.3 - 3 4 . R  
H.52 5.05 13.57 

46100.C 49966.0 0.386 213.3 -?1.1 
R.13 5.114 13.17 

1 1 V 1 P S I  1 ECCEN 
LEG C I I I S T  R A S  OECLS 

1.29 1.39P 107.1 0.929 
THU 18.929 188.6 47.2 

2.14 1 . 3 9 ~  102.4 0.926 
1.0 18.929 188.6 47.2 

h.RH 1.39A 97.7 0.924 
TdO 18.929 188.6 47.2 

- 5 . 4 ~  1.3911 92.8 0.923 
ONE 18.929 1R8.6 47.2 

-1.99 1.397 
UNE 18.929 

8R.0 
148.6 

0.923 
47.2 

SKI T H F T I  THE12 PERIH APHEL I 2 V 2 PSI 2 K A OECL SPEED 
CAKOA 

12.560 324.4 529.3 0.895 24.2246 -0.62 0.148 153.2 139.3 -77.7 0.198 
51.5 

12.645 334.2 528.9 0.136 24.3546 -1.52 0.149 152.9 136.4 -77.9 0.198 
51.0 

12.709 344.1 52R.6 C.965 24.4536 -6.31 0.151 152.7 130.1 -76.9 0.198 
50.7 

12.750 354.1 528.4 0.982 24.5176 6.00 0.152 152.6 145.0 -80.0 0.198 
5 0 . 4  

12.765 4.2 16R.4 0.9840 24.5466 2.47 0.152 152.7 139.1 -79.4 0.198 
50.3 

46110.P 49967.0 L A C 5  207.9 -16.0 -1.24 1.3% R 3 . I  0.924 12.156 14.4 l6R.5 0.9730 24.5406 1.67 0.152 152.8 138.2 -79.1 0.198 
8 . 5 5  5115 17.60 ONE 1R.929 1853.6 47.2 50.3 

4612P.C 49960.0 0.447 2n3.8 -12.9 -C.92 1.394 78.1 0.926 12.723 24.7 168.7 0.9460 24.5006 1.30 0.151 153.1 138.5 - 
9.5C 5.05 14.55 ON); 1R.929 18fl .6 47.2 5 0 . 6  

78.9 0.199 

4613q.0 4'196P.7 0 .5P7  2C1.H -11.3 -0.15 1-31? 73.1 0.970 1L.61>8 75.1 169.0 0.9050 24.4306 1-01 0.150 153.5 139.5 -78.5 0.199 
10.89 5.75 15.95 ONE IR.929 I R 8 . 6  47.2 50.9 

6614r.r 49960.0 0.577 231.7 -1n.7 -0.65 1.390 68.1 0.932 12.593 45.5 169.4 0.8510 26.3366 0.92 0.148 154.0 140.9 -78 .1  0.201 
1l .63 5.4R 17.71 ONE lR.929 IRR.6 47.2 51.5 

1 . 5 H P  233.3 -17.1 
12.91 4.99 17.9C 

0.521 234.h -16.1 
11.25 4.98 1 6 . 7 3  

0.464 234.3 -13.2 
9.HH 4.98 1 6 - 8 6  

0.432 234.4 - 0 . 5  
9.14 4.98 14.12 

0.413 715.0 -39.5 

0.385 213.7 - 2 1 . 9  

8.73 4.9R 1 3 . 7 1  

8.12 4.9H 1 3 . G 9  

0 .4"J  2fH.3 -16.5 
8.51 4.98 1 3 - 4 9  

0.445 2n4.2 -13.3 

c.5113 202.2 - 1 1 . 5  

0.573 202.0 -10.9 

9.43 4.99 14.42 

10.80 5.00 1 5 - 8 0  

12.53 5.01 17.54 

ARRIVAL UATL = 2450U60.0 

0.94 I.?Q6 112.1  0.931 12.133 314.2 530.4 0.841 23.4266 
Tho 20.451 188.3 4 6 . 1  5'1.2 

1.26 1.397 107.3 0.921 12.221) 324.0 530.0 0.893 23.5626 
Tho 20.451 1 R R . 3  46.1 53.5 

2.13 1.397 102.6 0.924 12.3C5 333.R 529.6 0.935 23.6756 
ThU 2C.451 18R.3  46.1 53.0 

5.64 1.397 17.8 0.922 12.J63 343.7 529.3 0.465 23.7616 
Tnfl 20.451 1R8.3 46.1 52.6 

-6.97 1.357 93.11 0.9ZI 1?.7'?'? 353.8 529.2 0.982 23.8176 
l l N l  2G.451 1RH.3 46.1 5?.4 

-2. lH 1.396 8H.7 0.921 12.414 3.9 161.1 0.9850 23.R43A 
ONE 2C.451 1 R 8 . 3  4h.1 52 .2  

-1.32 1.395 53.3 0.922 12.'rOb 14.0 169.2 0.9730 23..H3Rb 
UNE 20.451 188.3 46.1 57.3 

-c.97 1.393 7 8 . 3  0.923 12.376 24.3 169.4 0.9470 23.8046 
ONE 20.451 188.3 46.1 52.5 

-0.78 1.391 13.4 0.926 17.726 34.7 169.7 0.9070 23.7456 
ONt 20.451 l H 8 . 3  46.1 57.9 

-0.6H 1.309 68.3 0.930 12.259 45.1 170.1 0.8540 23.6636 
ONE 20.451 1R8.3 46.1 53.4 

-0.22 0.138 152.0 144.3 -76.5 0.194 

-0.60 0.140 151.6 141.9 -77.0 0.193 

-1.42 0.142 151.3 139.3 -77.3 0.193 

-5 .W 0.143 151.2 133.9 -76.6 0.193 

7.44 0.144 151.1 150.5 -79.6 0.193 

2.65 0.144 151.1 142.3 -78.8 0.192 

1 . 7 4  0.144 151.2 141.2 -78.5 0.193 

1.33 0.143 151.5 141.3 -78.2 0.193 

1.09 0.142 151.9 142.1 -77.9 0.194 

0.93 0.141 152.4 143.4 -77.4 0.195 

ARRIVAL DATE 2450160.0 

4605r.r  50160.0 p.591 233.7 -17.2 
12.97 4.93 17.91 

0.93 1.396 112.2 0.929 11.861 313.8 531.1 0.838 22.8846 -0.21 0.13C 150.4 146.4 -75.8 0.189 
Tho 20.319 1R8.0 45.0 56.7 

460hC.0 50160.3 0.524 235.0 -16.7 1.24 1.396 107.5 0.925 11.947 323.5 530.6 0.891 23.r03A -0.57 0.133 150.0 144.3 -76.3 0.188 
11.3n 4.93 16.23 Tho 20.319 1HH.O 45.0 55.5 

4607(.(. 50160.0 0.465 234.7 -13.7 1.94  1.397 102.8 0.922 12.017 333.4 530.3 0.933 23.1016 -1.33 0.134 149.7 141.8 -76.6 0.188 
9.91 4.92 14.R3 THO 20.319 1R8.C 45 .C  54.9 

4608C.C 50160.0 0.421 2 3 4 . 2  -3.7 4 . R 1  1.397 98.0 0.920 12.070 343.3 530.0 0.964 23.1776 -4.25 0.136 149.5 137.3 -76.2 0.188 
9.Cb 4 - 9 2  13.98 THO 20.319 188.0 45.0 54.6 

4609t.C 50160.0 3.432 212.4 -46.5 -9.27 1.396 93.2 0.919 12.104 353.4 529.9 0.981 23.226A 9.79 0.137 149.4 157.2 - 
9.16 4.93 14.09 ONE 20.319 18H.O 45.0 54.5 

-79.2 0.189 

4610C.O 50160.0 0.3H5 214.1 -22.9 -2.4C 1.395 88.3 0.919 12.117 3.5 169.8 0.9850 23.2496 2.86 0.137 149.4 145.3 -78.2 0.188 
8.11 4.92 13.~2 ONE 2n.319 1m.n 45.0  54.2 

n.47 4.92 13.79 ONE 20.319 1m.o 45.0 54.2 
4611C.O 50160.0 0.4Cl  208.9 -17.0 -1.40 1.394 83.5 0.920 12.110 13.6 169.9 0.9740 23.246A 1.81 0.137 149.6 143.9 -77.9 0.188 

46120.0 50160.0 0.442 204.7 -13.6 - 1 - 0 1  1.392 78.5 0.921 12.083 23.9 170.1 0.9490 23.211A 1.37 0.136 149.8 143.9 -77.6 0.188 
9.37 4.93 14.30 ONE 20.319 188.0 45.0 54.4 

46130.0 50160.0 0.499 202.6 -11 .8  -0.31 1.390 73.6 0.924 12.033 34.2 17C.3 0.9100 23.1666 1.12 0.135 150.2 144.6 -77.2 0.189 
10-72 4.94 15.65 ONE 20.319 188.0 45.0 54.8 

4614C.O 50160.0 0.569 202.4 -11.1 -0.70 1.38R 68.6 0.928 11.976 44.6 170.7 0.8570 23.0956, 0.94 0.133 150.8 145.6 -76.8 0.190 
12.42 4.95 17.37 ONE 20.319 188.0 45.0 55.3 

4615r.0 50160.0 C.647 2C3.7 -11.7 -0.63 1.386 63.5 0.933 11.901 55.0 171.2 0.7920 23.0106 0.81 0.131 151.5 147.0 -76.2 0.192 
14.40 4.97 19-37 flNE 20.319 186.0 45.0 56.0 
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19L5 
EARTh-URANUS 

DEPART ARRIVE SPEED R A OECL I 1 V 1 PSI 1 FCCEN SMA T H t T l  THET2 PEKIh APHEL I 2 V 2 PS1 2 R A OFCL SPEED 
bV1 UV2 OVT LFG C O l S T  R A S  OtCLS LAMOA 

ARRIVAL O A T t  - 2450260.0 

46050.0 502tO.C C.594 274.1 -17.3 P.92 1.395 112.4 0.928 11.629 313.3 531.7 0.835 22.423A -0.21 0.123 148.6 148.4 -75.1 0.185 
13.04 4.8R 17.93 7 h 0  18.870 187.7 43.9 59.2 

4606O.C 58260.0 0.526 235.5 -16.5 1.21 1.3‘46 107.7 0.924 11.7PR 323.1 531.3 0.889 22.527A -0.55 0.126 148.2 146.4 -75.6 0.184 
11.36 4.87 1h.23 Thll 18.H7C 187.7 4 3 . 9  57.5 

4607C.0 50260.0 0.467 235.2 -14.1 1.86 1.396 103.0 0.921 11.173 332.9 531.0 0.932 22.614A -1.25 0.128 147.9 144-2  -75.9 0.183 
9.95 4 - 8 1  14-82 TWfl 18.870 187.7 43.9 56.9 

46080.C 50260.L 9.427 234.3 - 5 . 7  4.21 1.396 9R.2 F.919 l l . R t 2  342.9 530.7 0.963 22.681A -3.65 0.129 147.8 140.2 -75.7 0.183 
9.C3 4.R7 17.89 T h O  18.H70 187.7 43.9 56.5 

4609C.0 50260.0 C.481 205.4 -58.0 -13.12 1.795 9 3 . 4  C.917 11.853 353.0 530.6 0.981 22.725A 14.23 0.130 147.7 167.3 -78.7 0.185 
10.27 4.89 15.16 UNE 18.Rln 187.7 43.9 56.R 

46100.0 50260.0 0.385 214.6 -14.’) 
8.10 4.136 1 2 - 9 1  

46110.0 5026F.O , 0 . 4 C C  209.4 -17.5 
8.43 4 - 0 7  1 3 - 2 9  

4612C.0 50260.0 0.439 205.2 - 1 4 . 7  
9.30 4.87 14.19 

46190.0 5326J.O 0.4% 2C3.1 - 1 1 . 1  
10.63 4.011 15.51 

4614r.C 50260.0 0.565 202.8 -11.3 
12.31 4.90 11-21 

4biso.r 5 b 2 w . 3  0 . ~ 2  2 ~ 4 . 1  -11.4 
14.27 4.91 19.1H 

-2.65 1.395 88.5 0.917 
ONF 18.870 1 ~ 7 . 7  43.9 

- 1 . 4 9  1.393 83.7 0.918 
UNE 18.870 187.7 43.9 

-1.06 1.392 78.R 0.926 
OniF lR.870 187.7 43.9 

- 0 . ~ 5  1.390 1 3 - 1 1  0.473 
ONF i a . 8 7 ~  1R7.7 4 3 . 9  

ONE in.tt70 187.7 43.9 

O M  in.nin 187.7 43.9 

-0 .77  1.388 68.8 0.927 

-Ol.h5 1.3R5 6 3 . 8  J.03) 

11.865 3.0 170.5 0,9850 22.1466 3.10 0.130 147.7 148.1 -77.5 0.183 
56.2 

11.959 13.2 17C.6 0.9750 22.743A 1.89 0.130 147.8 146.4  -77.2 0.183 
56.2 

l l . R 3 5  23.4 170.7 0.9500 22.719A 1.41 0.129 148.1 146.3  -76.9 0.184 
56.4 

l l . r q 7  3i .7 171.0 0.912D 22.674A 1.14 0.128 148.5 146.8 -76.6 0.185 
51,. II 

11.737 44.1 171.3 0.8600 22.613A 0.95 0.127 149.0 147.7 -76.1 0.186 
57.3 

I l . 6 6 R  54.5 171.R 0.7960 22.539& 0.81 0.125 149.7 148.9 -75.5 0.187 
57.9 

46050.0 50360.0 

4 6 l l b C . O  50360.0 

46070.0  5O360.0 

46CR0.0 50360.0 

46090.C 5036C.O 

4610C’.P 50360.0 

46110.P 50360.0 

4612C.O 50360.0 

4613C.0 5036G.O 

4614C.O 50360.0 

ARRIVAL O A I l -  i: 2450360.0 

0.597 234.5 -17.4 0.92 1.395 112.6 0.927 11.431 312.8 532.3 C.833 22.029A -0.20 0.117 146.8 150.2 -74.3 0.181 
13.12 4 . W  17.96 THO 19.4C8 187.4 42.8 60.2 

0.520 236.0 -16.7 1.19 1.395 107.9 0.927 1 1 . 5 C 4  322.6 5’41.9 0 . 8 8 6  22.121A -0.53 0.119 146.4 148.4 -74.8 0.180 
11.42 4.83 16.25 Tho 19.4C8 1R7.4 42.8 59.5 

0.469 235.7 -14.4 1-18  1.396 173.7 0.920 1 1 . 5 6 4  332.5 531.6 P.930 22.198A -1.18 0.121 146.1 146.3 -75.2 0.179 
q . C O  4.82 14.87 T k O  19.4OR 187.4 42.8 5H.9  

0.426 234.5 -6.4 3.76 1.395 98.4 0.917 11.6C9 342.4 5 3 1 . 4  0.962 22.257A -3.21 0.122 145.9 142.9 -75.1 0.179 
9.”1 4 - 0 2  13.fl3 T k O  1 9 . 4 0 8  1R7 .4  42.8 58.5 

0.646 165.8 -76.0 -25.08 1.395 93.5 0.916 
14.37 4.91 1Y.2R ONE 19.408 187.4 42.8 

22.297A 25.58 0.123 145 .R  187.0 -77.4 0.187 

0 . 3 8 5  215.0 -25.3 -2.95 1.394 R8.R 0.915 11.650 2.6 171.2 0.9850 22.316A 3.40 0.124 145.8  150.7 -76.8 0.179 
8.11 4.82 12.Y2 ONE 19.40R 1H7.4 42.R 58.1 c 

0.398 210.0 -18.2 
R.39 4.82 13.21 

-1.59 1.393 83.9 0.916 
UNE 19.4C8 1R7.4 42.8 

11.645 
58.2 

12.7 171.2 0.9760 22.314A 1.99 0.124 146.0 148.7 -76.5 0.179 

0.436 2C5.8 -14.4 -1.11 1.391 79.0 0.918 11.623 23.0 171.4 0.9520 22.293A 1.46 0.123 146.2 148.4 -76.2 0.180 
9.24 4.82 14.06 ONE 19.408 187.4 42.8 58.4 

0.492 203.6 -12.4 -0.98 1.389 74.1 0.921 11.585 33.2 171.6 0.9140 22.255A 1.16 0.122 146.6 148.8 -75.9 0.180 
10.54 4.83 15.38 ONE 19.408 187.4 42.8 58.7 

0.560 203.3 -11.6 
12.20 4.~15 17.05 

-0.74 1.387 69.1 0.925 
ONE 19.408 187.4 42.8 

11.532 
59.2 

43.6 171.9 0.8630 22.2026. 0.97 0.120 147.1 149.5 -75.4 0.182 

46150.0 50360.0 0.637 204.5 -11.6 -0.66 1.3P5 6 4 . 1  0.930 11.469 53.9 172.3 0.8000 22.137A 0.82 0.118 147.9 150.5 -74.8 0.183 
14.14 4.87 19.01 ONE 19.408 187.4 42.8 59.8 

ARRIVAL O A T t  = 2450460.0 

46050.C 51460.0 0.6CC 235.0 -17.6 0.91 1.394 112.9 0.976 11.261 312.3 532.9 0.829 21.6934 -0.20 0.111 144.8 151.8 -73.5 0.178 
13.11 4.e0 18.01 TWO 20.746 187.1 41.7  62.2 

4606C.O 50460.0 0.531 236.5 -16.9 1.17 1.395 108.1 0.922 11.329 322.1 532.5 0.884 21.774A -0.52 0.113 144.4 150.1 -74.1 0.177 
11.49 4.79 16.28 T k 0  20.746 187.1 41.7 61.5 

46070.0 50460.0 0.471 236.3 -14.8 1.72 1.395 103.4 0.918 11.385 332.0 532.2 0.928. 21.042A -1.12 0.115 144.1 148.2 -74.5 0.116 
1C.05 4.78 14.R3 TkO 20.746 187.1 41.7 60.9 

4608O.P  504hC.9 n.426 234.9 -8.2 3.40 1.395 98.6 0.916 11.428 341.9 532.0 0.960 21.895A -2.86 0.116 143.9 145.2 -74.4 0.115 
9.P2 4 - 1 8  13.RO TWO 20.746 lR7.1 41.7 60.5  

4610P.O 50460.0 0.3H5 215.4 -76.9 -3.72 1.393 89.0 0.914 11.466 2.1 171.8 0.9850 21.947A 3.76 0.118 143.9 153.1 -76.2 0.175 
8.12 4.77 12.89 ONE 20-746 187.1 41.7 60.1 

4611G.O 50460.0 0.396 210.6 -18.8 -1.70 1.392 84.1  0.915 11.462 12.3 171.8 0.9770 21.941A 2.09 0.118 144.0 150.8 -75.8 0.175 
8 - 3 5  4.18 17.13 ONE 20.746 187.1 41.7 60.1 

46120.G 50460.0 0.433 206.4 -14.9 -1.17 1.391 79.3 0.917 11.441 22.5 172.0 0.5540 21.9296, 1.50 0.117 144.2 150.3 -75.5 0.176 
9.18 4.78 13.96 ONE 20.746 187.1 41.7 60.3 

46130.0 50460.0 9.488 204.1 -12.7 -0.91 1.389 74.3 0.920 11.406 32.7 172.2 0.9110 21.896A 1.19 0.116 144.6 150.6 -75.2 0.177 
10.45 4-79 15.24 ONE 20.746 187.1 41.7 60.7 
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1985 
€AHTH-URANUS 

DEPART A R R I V E  SPEFO H A OECL I 1 V 1 P S I  1 ECC€N SHA T H E l l  THETZ PERlH APHEL I 2 V 2 PSI  2 R A OECL S P E t O  
O V 1  O V Z  O V T  L C G  CUIST R A S  OECLS LAMOA 

46140.0 50460.0 0.556 203.7 -11.8 -0.77 1.387 69.4 0.924 11.358 43.0 172.5 C.8660 21.R501 0.98 0.114 145.1 151.2 -74 .1  0.178 
12.09 4 . 8 1  ih.94 ONF 20.146 187.1 41.7 61.1 

46150.0 534IO.C U.632 204.9 -11.9 -0.6d 1.3H4 6 4 . 4  0.929 11.29H 53.3 177.9 0,ROCO 21.1936 0.83 0.112 145.8 152.1 -74.1 0.180 
14.01 4.82 1H.fl4 ONE 2C.746 187.1 41.7 61.7 

ARRIVAL ObTk - 2450560.C 

46050.C 50560.0 n.6C4 235.5 -17.7 0.91 1.394 113.1 0.526 11.115 311.8 533.5 0.826 21.4641 -0.19 0.105 142.7 153.3 -72.7 0.175 
13.3C 4.77 1fi.07 ThO 19.899 186.8 40.7 64.2 

460bP.0 50560.0 0.535 247.0 -17.1 1.15 1.304 108.4 0.921 11.179 321.6 533.1 0.881 21.476A -0.50 0.107 142.3 151.7 -73.3 0.173 
11.57 4.75 lh.32 TU0 19.899 186.8 4r.7 h3.5  

4607P.P 5C560.0 F.473 23b.9 -15 .1  1 - 6 6  1.105 103.6 0.918 11.231 331.5 532.8  0.926 21.536A -1.06 0.109 142.0 150.0 -73.7 0.173 
10.10 4.74 14.R5 TU11 19.H99 I R 6 . R  4C.7 62.9 

46080.0 5P560.0 0.427 2 3 5 . 3  -9.2 3.12 1.394 3fl.9 '7.915 11.271 341.4 532.6.A.959 21.583A -2.58 0.111 i41.9 147.3 -13.8 0.172 
Y . ( 4  4.74 I3.7R ThU 19.899 i R 6 . R  40.7 67.5 

46100.0 5fl560.0 0.3d7 215.7 -28.7 -3.77 1.393 HQ.2 0.913 11.3tR 1.6 172.4 0.9860 21.6316 4.20 0.112 1 4 1 . 8  155.5 -75.5 0.112 
H.15 4.74 12.88 ONE 19.899 186.6 40.7 67.1 

4 6 1 1 G . O  50560.3 0.995 211.3 -19.5 - 1 . R Z  1.397 8 4 . 4  n.914 11.3C4 11.8 172.4 0.9780 21.63111 2.20 0.112 141.9 152.6 - 
R.37 4.74 13.06 ONE 19.899 1 4 6 . 8  4J.7 62.1 

75.1 0.172 

4612r.0 5056n.o 0.413 207.0 -15.3 -1.23 1.390 79.5 0.915 11.2136 72.0 172.5 0.9550 21.616~ 1.55 0.111 1 4 2 . 2  152.1 -74.8 0.172 

4613t.r  545614.3 3.414 214.6 - 1 3 . 1  -0.9% 1.3118 74.6 0.918 11.253 32.2 172.7 0.9190 ~ 1 . 5 ~ 7 4  1.22 0.110 142.5 152.2 -74.4 0.173 

9.11  4.74 13.Hh ONE 19.899 186.8 40.7 62.3 

19.71, 4.75 15.1% ON* t9.899 If l6.8 40.7 07.6 

4614P.C 5U56n.O 0.551 704.2 -12.1 -6.79 1.386 69.7 0.922 l l .7P8 42.5 173.0 0.8690 21.547A 1.00 0.109 143.0 152.7 -74.0 0.175 
Il.YR 4.77 16.75 ONE 19.899 186.8 40.7 63.1  

4615C.C 50560.9 0.h77 235.3 -12 .0  -P.70 1.384 64.7 G.928  11,153 52.7 173.4 0.8080 21.497A 0.84 0.106 143.7 153.5 -73.4 0.176 
1 3 . P R  4.79 18.67 ONF 19.891 186.8 4R.7 6 3 . 7  

APRIVAL O A T *  = 2450660.0 

46050.c 5<06to.n 0 . 6 ~ 0  735.9 - 1 1 . 8  n.9n 1.393 1 1 3 . 4  0.925 1 0 . ~ ~ 9  311.2 534.0 0 . 8 2 3  21.1561 -0.1s c.100 140.4 154.6 -72.0 0.172 

4606r.r 5066r.0 1.538 237.5 -17.7 1 . 1 4  1.394 1n8.6 n.we 11.049 321.0 533.7 c.a79 2 1 . 2 2 0 ~  - 0 . 4 8  0.102 140.1 153.1 -72.6 0.171 

4697n.n 5166C.C 3.476 237.5 - 1 5 . 1 .  1.60 1.394 103.9 n.417 11.09') 330.9 533.4 c.924 2 1 . ~ 7 3 ~  -1.01 0.104 139.8 151.5 -73.0 0.170 

13.40 4.74 1H.14 Tho 18.799 186.6 39.6 66.2 

11.65 4.72 Lb.3R TkO 18.799 186.6 39.6 65.5 

lu.17 4.71 I4.8H TWO 18.799 156.6 34.6 6 4 . 9  

4608r.0 50660.3 0 . 4 2 8  235.9 -10.7 7.89 1.394 99.1 0.914 11.137 340.9 533.2 0.958 21.3151 -2.35 0.106 139.7 149.1 -73.1 0.169 
9.06 4.71 13.77 TkO 18.799 186.6 39.6 64.4 

46090.C 511660.0 0.520 243.9 79.6 
11.21 4.74 15.95 

16.61 1.394 94.4 0.912 
l h f l  18.799 186.6 39.6 

11.161 350.9 533.0 0.978 
64.7 

21.344A -16.12 0.107.139.6 135.9 -69.6 0.172 

461fin.C 50660.0 C.3R9 215.8  -30.9 - 4 . 3 4  1.393 89.5 0.912 11.172 1.1 173.0 0.9860 21.3581 4.76 0.107 139.6 157.8 -74 .8  0.169 
H.19 4.70 17-99 ONE 18.799 l8b.6 39.6 64.0 

4h113.C 50660.0 1.393 212.0 -20.3 -1.96 1.391 R4.h  0.912 11.169 11.2 173.0 0.9780 21.359A 2.33 0.107 139.7 154.4 -74.4 0.169 
8.29 4 - 7 0  11.77 ONE 18.790 186.6 39.6 64.0 

461Zr.C 50660.9 0.428 267.7 -15.4 -1 .29 1.31G 7Y.R 0.914 11.152 21.4 173.1 0.5570 21.346A 1.61 0.106 139.9 153.6 -74.1 0.169 
9.P5 4.71 13.76 ONE 18.799 186.6 39.6 64.2  

46130.C 5U66C.0 '7.481 205.2 -13.4 -0.99 1.388 74.9 0.917 11.122 31.6  173.3 0.9210 21.322A 1.25 0.105 140.3 153.7 -73.7 0.170 
10.27 4.72 14.99 ONE 18.799 18h.6  39.6 6 4 . 5  

4614fI.C 511bh0.0 0.547 2C4.7 -12.4 -n.82 1 .1Rh 7C.O 0.921 11.080 41.9 173.5 0.8730 21.287A 1.02 0.103 140.8  154.1 -73.3 0.172 
11.87 4 - 7 3  16.b'I ONF lJl.7q9 186.6 39.6 65.0  

4615n.C 50660.0 3 . 6 2 1  ZO5.R -17.2 -C.72 1 .3R4  65.0 0.926 11.028 52.1 173.9 0.8120 21.2436. 0.85 0.101 141.4  154.7 -72.7 0.173 
13.75 4.I5 lf1.50 CINF IR.7VV 1Uh.6 39.6 65.5 

46C70.0 5076r.n 0.419 23R.1 -15.7 1 - 5 6  1.394 104.1 0.516 10.985 330.4 533.9 0.922 21.0476, -0.97 0.099 137.5 153.0 -72.2 0.167 
10.23 4.08 14.92 TkO 19.977 186.3 38.5 66.8 

46080.0 50760.0 ?.43C 236.5 -11.0 2.69 1.394 99.4 0.913 11.021 340.4 533.7 0.956 21.0856. -2.16 0.101 137.3 150.8 -72.4 0.166 
9.lC 4.68 13.78 TWO 19.977 1 8 6 . 3  38.5 66.4 

46090.0 50760.0 0.454 239.5 16.7 
9.66 4.69 14.35 

11.16 1.393 94.6 0.911 
ruo 19.977 186.3 38.5 

11.044 356.4 533.6 0.978 
66.3 

21.111A -10.68 0.102 137.3 141.5  -70.5 0.168 

46100.0 50760.') C.392 215.8 - 3 3 . 6  -5.38 1.392 89.7 0.911 11.055 0.5 173.5 0.9860 21.1241 5.50 0.102 137.3 160.1 -74 .1  0.166 
8.27 4.68 12.95 ONE 19.977 186.3 38.5 66.0 

4611G.C 50760.0 0.392 212.7 -21.1 -2.11 1.391 84.9 0.911 11.052 10.7 173.5 G-9790 21.125A 2.47 0.102 137.4 155.9 -13.7 0.166 
8.26 4.67 12.93 ONE 19.977 186.3 38.5 65.9 
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1985 
EARTV-URANUS 

DEPART ARRIVE SPCEO R A OECL I 1 V 1 P S I  1 ECCEN SHA THE11 THET2 PERIH APHEL I 2 V 2 PSI  2 
O V 1  OV2 UVI  LEG C O I S T  KAS OECLS LAHOA 

46120.C 5076C.3 5.425 208.4 -16.3 -1.36 1.389 8C.1  0.913 11.337 20.8 173.6 0.9590 21.114A 1.67 0,101 137.6 
8.99 4 . 6 4  13.67 ONE 19.977 186.3 38.5 66.1 

46130.C 50760.0 0.477 255.8 -13.R -1.33 1.388 75.2 0.916 11.009 31.1 173.8 0.9240 21:093A 1.28 0.100 137.9 
10.19 4.69 14.87 ONE 19.977 186.3 38.5 66.4 

8 A OtCL SPEED 

55.1 -13.4 0.167 

55.0 -73.0 0.168 

46140.0 50760.0 0.542 205.2 -12.7 -0 .85  1.3R5 7C.3 0.920 10.969 41.3 174.0 C.8760 21.0621 1.03 0.099 138.4 155.3 -72.6 0.169 
11.7h 4.73 1 6 - 4 6  ONE 19.977 1R6.3 38.5 66.9 

46150.0 50760.0 0.616 206.3 -12.5 -0.74 1.383 6 5 . 3  0.925 10.921 51.5 174.3 0.8160 21.0256 0 .86  0.096 139.0 155.9 -72.0 0.171 
.13.62 4.72 18.34 ONE 19.977 186.3 38.5 67.4 

ARRlVAL O A T t  = 2430900.0 

4605C.O 5096C.C 0.621 237.5 -18.2 0.89 1.392 114.2 0.924 10.7C11 309.4 535.5 0.811 20.6041 -0.18 0.086 132.8 157.8 -69.7 0.166 ' 
13.73 4.67 18.40 TkO 19.444 185.8 36.3 72.0 

4606n.0 5'19t.C.0 0.549 239.3 -17.H 1.09 1.393 109.5 0.919 1C.759 319.3 535.2 0.869 20.64941 -0.45 0.088 132.6 156.6 -70.3 0.164 
11.91 4.65 16.59 1hO 19.444 185.8 36.3 71.2 

46010.0 59960.0 0.4135 239.4 -16.3 1.47 1.393 104.7 0.915 10.Rf'Z 329.2 534.9 @.917 ZO.b87A -0.89 0.090 132.4 155.4 -10.8 0.163 
15.39 4.64 15.02 TWO 19.444 185.8 36.3 70.7 

46C80.0 50960.0 0.4?4 237.9 -12.4 2-38 1.393 99.9 0.912 10.H35 339.2 534.7 0.953 20.716A -1.86 0.092 132.3 153.6 -71.0 0.162 
9 . 1 Y  4.63 13.82 T U 0  19.444 185.8 36.3 70.2 

4609C.C 5C960.J 0 . 4 1 R  237.2 3.R 6 - 8 2  1.393 95.1 0.910 10.857 349.2 5 3 4 . 6  C.976 20.737A -6.36 0.093 132.3 148.2 -70.3 0.162 
H . A 4  4 . 6 3  13.47 TWO 19.444 185.8 36.3 7i1,O 

46130.0 50966.3 0.4C9 214.4 -42.1 -7.56 1.392 9C.3 0.909 10.867 359.4 534.6 0.986 20.749A 7.97 0.093 132.3 165.1 -72.9 0.162 
8 . 6 3  4 . 6 3  13.26 ONE 19.444 185.0 36.3 69.9 

46110.0 50960.0 P.390 214.1 -23.0 -2.47 1.390 85 .5  0.910 10.H66 9.5 174.6 0.5810 20.7506. 2.83 0.093 132.4 158.7 -72.3 0.162 
8.21 4.63 12.84 IlNE 19.444 185.8 36.3 69.7 

46120.f' 50960.0 r.419 209.8 -17.4 -1.51 1.380 8b.6 0.911 10.R53 19.7 174.6 CsF620 20.7436 1.80 0.093 132.6 157.5 -72.0 0.162 
8.86 4 . 6 3  13.50 ONE 19.444 1fl5.R 36.3 69.9 

46130.0 50960.0 0.464 207.1 -14.6 -1.11 1.387 75.8 0.914 1 0 . R Z f l  29.9 174.8 0.9290 20.727A 1.35 0.092 132.9 157.3 -71.6 0.163 
10.Cl 4 . 6 4  14.65 ONE 19.444 185.8 36.1 70.2 

46140.0 5C963.J  1.523 2Ch.4 -13.3 -0.90 1.385 70.9 0.918 10.794 6 . 0  175.0 0.8830 20.704A 1.07 0.090 133.3 157.4 -71.2 0,164 
11.53 4 . 6 5  16.19 IJNC 19.444 185.8 36.3 70.6 

46150.0 50960.9 P . 6 L 6  2C7.7 -13.0 -n.78 1.3R3 66.0 0.923 1P.750 50.2 175.2 C.8250 20.6151 0.88  O.P88 133.8 157.8 -7C.7 0.166 
13.35 4.67 lf l.07 ONE 19.444 185.8 3 6 . 3  71.1 

ARRIVAL O A T t  = 2451160.0 

46C50.C 5116C.O 0.h3C 238.5 -18.5 0 . R R  1 - 1 9 ?  114.9 0.924 10.581 308.1 536.4  C.803 20.3594. -0.17 0.078 126.9 159.4 -68.3 0.163 
13.98 4.64 1 R . 6 1  THO 20.497 185.4 34.2 75.6 

4b060.0 51160.0 0 . 5 5 8  240.5 -18.1 1 - 9 6  1.393 110.1 0.919 I O . 6 2 f l  318.0 536.1 0.863 20.394A -0.42 0.081 126.8 1 5 8 . 4  -68.9 0.161 
12.15 4.62 1 6 - 7 6  T k O  20.497 1R5.4 34.2 75.0 

4607C.O 51160.5 0.493 2417.8 -16.9 1.40 1.393 115.3 0.915 10.667 328-0 535.9 0.912 20.423A -0.82 0.083 126.8 157.3 -69.4 0.160 
1C.56 4.611 15.16 TWO 20.497 1 8 5 . 4  34.2 74.4 

4608C.O 51160.0 C.439 239.4 -13.6 2.15 1.393 106.5 0.911 10.69R 338.0 535.7 0.949 20.4476 -1 .64 0.085 126.7 155.9 -69.7 0.159 
9.32 +.59 13.90 Tho 20.497 185.4 34.2 73.9 

4609C.0 5116C.O 0.41C 237.4 -2.6 4 . 9 8  1.392 95.7 0.909 10.719 348.0 535.6 0.974 20.463A -4.53 0.086 126.8 152.3 -69.4 0.158 
6-66 4.59 13.25 THO 2C.497 185.4 34.2 73.6 

461GO.0 51160.0 0.476 204.5  -29.5 -13.99 1.391 90.8 0.908 10.729 358.2 535.5 0.986 20.473A 14.39 0.086 126.8 175.6 -71.8 0.161 
ln.16 4.62 14.7R ONE 20.497 185.4 34.2 73.8 

4611C.C 51160.0 0.3A8 215.6 -25 .4  -2.96 1.39C 86.1 0.908 10.729 8.3 175.5 0.9830 20.4156 3.30 0.086 126.9 161.1 -71.0 0.158 
8 - 1 9  4 . 5 9  12.77 ONE 20.497 185.4 34.2 73.4 

4612C.0 51160.0 C . 4 1 4  211.4 -18.7 -1.69 1.388 81.2 0.910 10.718 18.4 175.6 0.9650 20.4706 1.97 0.086 127.0 159.6 -10.6 0.158 
8.75 4.59 13.34 ONE 20.497 185.4 34.2 73.5 

4h13fl.C 511bC.O 0.462 20R.5 -15.5 -1.21 1.3117 76.4 0.913 10.697 28.6 175.7 0 . 9 3 4 0  20.4591 1.42 O.CB5 127.3 159.2 -70.3 0.159 
9.83 4.60 1 4 . 4 3  UNt 2L.497 1H5.4 34.2 73.8 

4614C.C 51160.0 C . 5 2 4  207.6 -13.9 -0.96 1.385 71.5 0.917 10.666 38.7 175.9 0.8900 20.442A 1.12 0.083 127.6 159.2 -69.9 0.161 
11.31 4 - 6 1  15.92 ONE 20.497 185.4 34.2 74.1 

4615c.0 51160.0 3.595 208.3 -13.5 -0.fl2 1.382 66.6 0.922 10.627 48.9 176.1 0.8340 20.4201 0.91 0.081 128.0 159.4 -69.5 0.162 
13.08 4.63 17.71 ONE 20.497 1 8 5 . 4  34.2 74.6 

ARRIVAL DATE = 2451360.0 

4605F.C 51360.0 0.641 239.6 - 1 8 . A  0.H7 1.392 115.5 0.924 10.491 306.7 537.2 0.794 20.1876 -0.17 0.072 120.5 160.7 -67.1 0.161 
14.24 4.b2 l R . f l 6  TWO 19.0R5 1R5.0 32.0 79.7 

4606C.0 51360.0 0.567 241.7 -18.5 1.C4 1.392 l lG.7 0.919 10.534 316.7 537.0 0.855 20.213A -0.40 0.075 120.5 159.8 -67.7 0.159 
12.38 4.63  16.97 TWO 19.085 185.0 32.0 78.5 

46070.0 513CC.O 0.5C1 242.3 -17.4 1 . 3 4  1.393 105.9 0.914 10.571 326.7 536.8 0.906 20.2356 -0.77 0.077 120.6 158.9 -68.1 0.157 
10.75 4.58 15.33 TkO 19.085 185.0 32.0 78.0 

460RC.0 51360.0 17.445 241.0 -14.6 1.97 1.392 101.1 0.911 10.5'49 336.7 536.6 0.945 20.2531 -1.46 0.079 120.7 157.7 -b8.4 0.156 
9.44 4.57 14.01 TkO 19.085 185.0 32.0 77.5 
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9 - 2  

' , I '  
19RS 

FAHTP-URANUS 

DEPART AMP IVE SPEEG 
ov1 

H A  
OV2 

O E C L  
D V T  

I 1  
LEG 

V 1 PSI 1 FCCEN 
C O I S T  KAS OkCLS 

SMA THFTl THETZ P E R I H  
LAMOA 

APHEL i2 V 2  PSI 2 R A  OECL SPEtO 

46090.0 5136C.O r .409 238.5 -6.5 3.16 1."92 Q6.3 C.908 10.619 346.8 536.5 0.972 20.267A -3.52 O.ORO 120.8 155.1 -68.3 0.155 
8.b4 4.56 13.20 TWO 19.L85 185.0 32.0 77.2 

46iin.c 51360.0 r.3n9 216.9 -28.5 -3.65 1 . 3 9 ~  86.7 0.907 10.630 7.0 176.4 0.9840 ~0.277~ 3.97 0 . 0 8 ~  121.0 163.4 -69.0 0.155 
8 -19  4.56 12.75 ONE 19.CR5 185.0 32.0 77.0 

46120.0 51360.0 G . 4 C 9  213.1 -20.1 - 1 . 9 C  1.388 81.8 0.909 10.621 17.1 176.5 0.9690 20.2746, 2.16 0.080 121.1 161.3 -69.4 0.156 
8.64 4-56. 13-21 fiNE 19.085 1R5.O 32.0 71.1 

4613t.C. 5136C.C 0.454 21'7.0 -1b.4 -1.31 1.3R6 77.0 0.911 IO.hC3 27.3 176.6 0.9390 20.266A 1.51 0.079 121.2 160.7 -69.1 0.156 
9 - 6 6  4 - 8 7  14.73 ONt 19.PH5 185.0 32.0 77.3 

0.514 208.R -14'.6 
I1.CH 4.59 15.67 

0.585 249.7 39.0 
12.83 4.60 17.43 

461ir.n 51560.0 0.391 217.9 -32.6 

4hi2a.n 51560.0 0.4~5 114.8 -21.7 

R.25 4.54 12.79 

8.54 4.54 13.99 

46130.0 51560.C 0 . 4 4 7  211.6 -17.4 
9.49 4.55 14.04 

4614C.C 51560.0 r.505 215.2 -15.4 
10.86 4.56 15.42 

46150.0 51560.0 0.574 210.6 -14.6 
12.54 4-58 17.17 

46160.0 51560.0 C.649 212.4 -14.7 
14.47 4.60 19.07 

-1.03 1 . 3 ~ 4  
ONE 19.OR5 

72.2 0.915 
185.0 32.0 

10.575 
77.6 

37.4 176.7 0.8970 20.2!,3A 1.17 0.077 121.4 160.6 -68.7 0.158 

-9.87 1.3~2 67.3 0.92~ 10.540 47.5 176.9 0.114zo 20.218~ 0.94 0.075 121.1 160.7 -68.3 0.159 
ONE 19.~85 it15.o 32.0 7 8 . 0  

ARRIVAL CATF = 2451560.0 

1.01 1.392 111.4 0.919 10.469 315.3 537.8 0.847 20.091A -0.39 0.010 113.7 161.0 -66.5 0.157 
T W  2n.841 1~4.6 29.9 111.9 

1.28 1.392 106.5 0.914 10.504 325.3 537.6 0.900 20.107A -0.72 0.072 114.0 160.1 -67.0 0.156 
TWO 20.H41 144.6 29.9 R1.4 

l.R2 1.392 171.7 0.911 10.531 335.4 537.4 0.941 2G.121A -1.33 0.074 114.2 159.1 -67.3 0.154 
TkO 20.841 184.6 29.9 H 0 . 9  

3.32 1.302 96.9 0.908 10.550 345.4 537.3 0.969 20.131A -2.89 0.075 114.4 157.1 -67.3 0.154 
T k f l  20.R41 184.6 29.9 8 0 . 0  

21.59 1.391 92.2 fl .9C7 
THO 20.841 184.6 29.9 

10.561 355.4 537.3 0.984 
00.8 

20.1316, -21.22 0.076 114.5 141.5 -63.2 0.160 

-4.h7 1.389 R7.3 0.907 10.5h7 5 . 7  177.3 0.9850 20.139A 4.58  0.076 114.6 165.7 -68.7 0.153 
1JkE 2C.b4l 1R4.6 29.9 50.4 

-2.16 1.368 82.5 0.908 10.555 15.8 177.3 0.9720 20.131A 2.41 0.075 114.7 162.7 -68.3 0.153 
I INF 2C.841 184.6 29.9 R0.5 

-1.43 1.386 77.7 0.916 10.538 25.9 177.4  0.9450 20.132A 1.62 0.074 114.8 162.0 -68.C 0.154 
ONE 20.841 184.6 29.9 80.6 

-1.10 1.3R4 72.R 0.914 10.514 36.0 177.5 0.9040 20.123A 1.22 0.073 114.8 161.7 -61.7 0.156 
ONE 20.841 184.6 29.9 80.9 

ONE 20.841 184.6 29.9 81.3 
-0.11 1.382 68.0 0.919 10.482 46.1 177.6 0.e510 20.112A 0.97 0.071 114.9 161.8 -67.3 0.157 

-0.80 1.380 63.1 0.Y25 10.444 56.1 177.8 0.7880 20.1OOA 0.78 0.068 115.1 161.9 -66.8 0.159 
ONE 20.841 184.6 29.9 81.8 
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19Rb 
tARTH-URANUS 

DEPART ARRIVE S P t t D  R A OECL I I V 1 P S I  1 K C E N  SMA THETI THEr2 PEl l IH  APHEL 
OV1 UV2 OVT LEG C O l S T  RAS OECLS LAMDA 

ARRIVAL CAT€ = 2447630.0 

46480.C 4763G.O 0.642 241.9 -71.7 4 - 2 9  1.651 91.5 1.695 -1.422 357.7 480.6 0.988 NA 
1 4 . 2 6  20.52 34.78 ONE 18.994 2”5.7 72.3 9.1 

4649C.C 47630.0 C.649 235.8 -70.4 
14.45 10.61 35.06 

-0.26 1.652 85.7 1.699 
ONE 18.994 205.7 72.3 

-1.409 
9.1 

7.6 120.5 0.985D NA 

AHRIVAL IJATC = 2447730.0 

4646o.c 47730.0 n . t 4 8  747.7 -73.1 -0.44 1 . 6 ~ 6  101.6 1.522 -1.1124 340.8 485.1 0.952 NA 
14.44 1R.15 37.60 ONE 1 8 . 4 4 1  2a4.1 71.3 10.4 

46470.0 47730.0 P . 6 1 1  243.8 -22.2 - r . x  1.607 95.9 1.543 -1.w 350.2 484.4 0 . 9 m  NA 
13.48 18.25 3 1 . 1 3  ONE 18.441 204.1 71.3 10.3 

4648C.0 47730.0 0.596 238.1 -21.1 -0.31 1.607 90.0 1.554 -1.784 360.0 484.0 0.988 NA 
13.10 18.34 31 .44  ONE 18.441 204.1 71.3 10.7 

4649c.r 47730.0 0 . 6 1 ~  231.8 -19.6 -c.28 1 . ~ 7  83.9 1.554 -1.771 10.0 124.1 0.9810 NA 
13.45 1R.41 31.85 ONE 18.441 204.1 71.3 10.2 

4646C.O 4783C.C 9.bC3 245.0 -22.7 
13.25 16.37 29.66 

46470.0 47830.0 c.570 24r.5 - 2 1 . 8  
12.tt15 16.45 2X.Y9 

46480.C 47830.0 0.%1 234.5 -20.4 
12.22 1 6 - 5 1  2R.74 

4649o.c 478w.o  0 . 5 ~ ~  278.1 -18.7 
12.71 16.57 29.27 

46500.0 4783G.O 0.628 222-6 -17.1 
13.92 16-61 3C.54 

46450.0 47930.3 0 . 6 1 4  245.1 - 7 3 . 3  
13.55 14.78 28.34 

46460.C 47930.0 0 . 5 6 1  242.4 -22.4 
12.37 1 4 . 8 6  27.22 

46470.0 47930.0 C.53R 237.4 - 2 1 - 3  
11.65 14.92 26.5R 

46480.0 47930.0 0.534 231.1 -19.7 
11.55 14.97 26.53 

4649C.O 4793C.O 0.558 224.7 -17.9 
12.16 15.02 27.17 

46506.0 47930.0 0.61G 219.6 -16.2 
13.46 15.05 28.52 

APRIVAL IJATE = 2447830.0 

-0.48 1.572 10C.1 1.422 -2.272 342.8 4R8.2 0.959 MA 
ONE 19.914 ZC‘2.6 7P.2 11.5  

-?.a9 1.572 94.6 1.437 - 7 . 2 4 6  357.3 41~7.6 0.981 NA 
ONE 19.914 202.6 70.2 1 1 . 4  

-0.33 1.572 88.n 1.444 -2.226 7.1  127.3 0.9880 NA 
ON€ 19.914 202.6 70.2 11.3 

-C.3@ 1.572 82.7 1.442 -7.711 12.3 127.4 0.9770 NA 
ONE 19.914 202.6 70.2 11.3 

-0.20 1.571 76.5 1.430 
ONE 19.914 202.6 70.7 

- 2 . 2 ~ 0  
11.4 

22.9 128.0 G.9470 NA 

ARRIVAL OATC = 2447930.0 

-C.73 1.543 1c14.1 1.326 -7.HbO 335.3 492.0 0.932 NA 
ONE 20.123 201.3 69.2 17.R 

-9.52 1.544 98 .9  1.342 
ONF 20.123 201.3 69.2 

-7.821 344.6 491.2 C.965 
12.6 

NA 

-0.42 1.545 93.4 1.353 -2.790 354.1 490.6 0.984 NA 
ONE 26.123 201.3 69.2 12.5 

-0.36 1.544 81.7 1.357 -2.767 4.1 130.4 0.9870 NA 
ONE 20.123 2 0 1 . 3  69.2 12.4 

-0.32 1.543 81.7 1.354 
ONE 20.123 201.3 69.2 

-2.752 
12.5 

1 4 . 3  130.7 0.9730 NA 

-C.30 1.542 75.6 1 . 3 4 3  -2.742 25.0 131.3 0.9400 NA 
ONE 20.123 201.3 69.2 12.6 

ARRIVAL OATt = 2448030.0 

46440.C 48330.0 0.638 243.9 -24 .6  - 1 . 4 6  1.520 108.0 1.249 -3 .611 327.7 495.8 6.899 NA 
14.17 1 3 . 4 3  27.61 ONE 18.637 2W.2 68.1 14.2 

46450.0 48030.0 n.581 243.1 -23.2 -0.80 1.521 103.0 1.265 -3.551 336.8 494.8 0.940 NA 
12.72 13.51 26.23 ONE 11.637 200.2 68.1 13.9 

46460.C 4803C.O 0.537 239.9 -22.2 
11.63 13.57 25-29 

-0.56 1.522 97.7 1.277 
ONE 18.637 20C.2 68.1 

-3.503 346.2 494.0 0.969 
13.8 

NA 

46470.0 40030.0 C.512 234.5 -20.8 -@.45 1.522 92.3 1.284 -3.466 355.9 493.5 0.985 NA 
11.C3 13.62 24.65 ONE 18.637 26G.2 68.1 13.6 

46480.0 4833C.C C.513 228.C -19.0 -0.38 1.521 86.7 1.287 -3.440 5.9 133.4 0.9860 NA 
l l . C 4  13.66 24.70 ONE 18.637 20C.2 6 8 - 1  13.6 

4649P.O 4803C.G 0.542 221.7 -17-1 -0 .34  1.520 80.9 1.283 -3.423 16.2 133.7 0.5690 NA 
11.74 13.76 25.44 ONE 18.637 20C.2 6R.1 13.6 

465GO.C 48036.0 0.597 Z 1 1 . C  -15.4 -0.32 1.519 74.9 1.273 -3.414 21.0 134.4 0.9330 NA 
13.12 13.73 26.85  ONE 18.637 20C.2 68.1 13.8 

46440.0 4R13C.0 C.oC9 242.2 -25.1 
13.43 12.35 25.78 

ARRIVAL OdTE = 2448130.0 

-1.69 1.502 106.9 1.202 
ONE 18.854 199.1 67.0 

-4 .h99 329.0 498.3 0.907 
1 5 . 4  

NA 

46450.0 48130.0 9.554 241.1 -23.2 -0.88 1.503 101.9 1.214 -4.422 338.2 497.3 0.945 NA 
1 2 - 0 4  12.41 24.45 ONE 18.854 199.1 67.0 15.1 

46460.0 48139.0  0.517 237.5 -21.9 -0.61 1.503 96.8 1.223 -4.362 34747 496.6 0.973 NA 
l l . C 3  12.47 23-50 ONE 18.854 199.1 67.0 14.9 

I 2 V 2 PSI  2 R A DtCL SPEED 

0.89 0.898 114.6 48.8 -79.7 0.895 

0.84 0.902 174.6 48.7 -79.7 0.898 

1.09 0.807 174.3 49.4 -79.8 0.806 

0.98 0.811 174.2 48.8 -79.7 0.810 

0.90 0.815 174.2 48.5  -79.6 0.813 

0.84 0.817 174.3 48.4 -79.6 0.816 

1.12 0.737 173.9 49.1 -79.8 0.737 

1.00 0.741 173.8 48.5 -79.7 0.740 

0.92 0.743 173.8 48.2 -79.6 0.743 

0.85 0.745 173.9 4 8 . 3  -79.6 0.745 

0.80 0.747 174.0 48.7 -79.7 0.147 

1.39 0.673 173.5 49.6 -79.9 0.675 

1.15 0.677 173.4 48.8  -79.8 0.678 

1.02 0.679 173.4 4 8 . 3  -79.7 0.6~1 

0.93 0.682 173.4 48.1 -79.6 0.683 

0.86 0.683 173.4 48.3 -79.6 0.684 

0.80 0.684 173.6 48.7 -79.7 0.606 

2.14 0.616 173.2 50.3 -8G.I 0.621 

1.45 0.620 173.0 49.4 -79.9 0.624 

1.19 0.623 172.9 46.7 -79.0 0.626 

1.04 0.626 172.9 48.3 -79.7 0.620 

0.94 0.628 172.9 48.2 -79.6 0.630 

0.87 0.629 173.0 4R.4 -79.6 0.631 

0.81 0.629 173.2 48.9 -79.7 0.633 

2.37 0.570 172.7 50.2 -80.2 0.576 

1.53 0.571 172.5 49.4 -79.9 0.579 

1.23 0.576 172.5 48.8 -79.8 0.581 
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19Hh 
kARTC-URANUS 

DEPART AHLIVE S P E E D  H A UECL 
1)VI  uvz O V T  

4647n.0 48130.r2 0.491 231.8 -20.3 
10.53 12.51 23.04 

46440.0 48130.0 0.496 225.2 - 1 H . 4  
10.64 12.54 23.19 

I 1  
LEG 

V 1 P S I  I FLCtN 
c n i s i  R A S  o t c L s  

SHA T H E 1 1  THEr2 PERIH 
LAMUA 

APHEL I 2 V 2 P S I  2 R A OtCL SPFEO 

1.07 0.578 172.4 48.4 -79.7 0.583 

0.96 0.580 172.4 48.3 -79.1 0.1584 

0 . 8 8  0.581 172.5 48.6 -79.7 0.585 

0.81 0.581 172.7 49.2 -19.8 0.586 

-C .48  1.503 91.4 1.228 -4.317 357.4 496.2 0.986 NA 
IINE 1 8 , 8 5 4  199.1 67.0 14.8  

- 5 . 4 0  1.502 H5.9 1.279 - 4 . 7 8 7  7.5 136.2 0.9840 NA 
ONF 1t1.854 199.1 67.0 14 .8  

-C.36 1.5CI 8C.1 1.226 -4.269 17.Y 136.5 0.9640 NA 
ONE 1 8 . 4 5 4  199.1 67.0 14.8 

-0.33 1.499 74.2 1.217 -4.2h3 28.7 137.3 0.9260 NA 
ONE 18.854 199.1 67.0 15.0 

0.529 219.1 -16.4 
11.43 12.57 24.0') 

ARRIVAL LA11 = 7448230.0 

-1.97 1.487 106.0 1.162 -5.h44 330.2 500.6 0.914 NA 
ONE 20.318 lY8.l 6h.O 16.6 

4644F.P 4H230.C 0.5H5 240.6 -25.6 
12.81 11.42 24.23 

2.65 0.529 172.1 50.2 -8C.2 0.536 

46450.C 4P230.G r.531 239.3 -23.7 
1 1 . 4 8  11.47 72-95 

-0.97 1 . 4 8 8  1c1.1 1.171 
ONE 2C.31H 1 9 R . I  6h.0 

-5.543 339.5 499.7 0.950 
l h . 3  

NA 1.61 0.532 172.0 49.6 -8G.0 0.539 

1.27 0.535 171.9 49.0 -79.8 0.540 

1.09 0.536 171.9 48.6 -79.7 0.542 

4646o.c 4 ~ 2 3 n . q  r . w i  2 3 5 . 3  -21.7 
17.54 11.51 22.816 

46470.C 48730.0 0.475 279.4 -19.9 
l C . 1 3  11.55 71.68 

4 6 4 8 n . c  48230.1 n.4112 272.7 -17.8 
13.33 11.58 7 l . Q l  

-P.66 1 . 4 8 8  95.9 1.178 -5.466 349.0 499.1 0.975 NA 
ONE 20.318 198.1 6h.0 16.1 

-0.51 1.487 9C.6 1.182 -5 .410 358.9 498.8 0.986 NA 
11NC 20.718 198.1 6 6 . 0  16.0 

- p . 4 3  I.4Mh fl3.1 J . I R 3  -5.375 9.C 138.8 0.9820 NA 
ONE 20.318 198.1 66.0 16.0 

0.97 0.538 171.9 48.6 -79.7 0.543 

0.89 0 . 5 3 8  172.1 49.0 -79.8 0 . 5 4 4  

0.02 0 . 5 3 ~  172.2 49.7 -79.9 0.545 

4649C.P 4H23P.P C.LI9 21h.A -15.7 
11.19  11.6U 77.79 

- 0 . 3 8  1.485 79.5 1 . 1 7 ~  
(1Nr 2'1.31R 1Y11.1 66.0 

-5.357 
1 b . l  

19.4 139.2 0.9600 NA 

46500.0 4 8 7 3 c . n  0.579 212.7 - 1 4 . 1  
12.b7 11.02 24.29 

-0 .35  1.483 73.7 1.172 -5 .455 3r.2 140.0 0.9200 NA 
ONE 20.318 198.1 66.0 16.2 

AXRIVAL CATF = 2448330.0 

-2.33 1.474 105.2 1.128 -7.162 331.3 502.9 0.919 NA 
L)Nt 19.771 197.2 64.9 17.8 

46440.r  4R330.C P.bLI4 239.1 -2h.4 
12.3C 10.61 27.91 

3.0C 0.492 171.6 5C.4 -80.4 0.501 

1.71 0.495 171.5 49.9 - 8 G . 1  0.503 

1.32 0.497 171.4 49.3 -79.9 0 . 5 ~ 4  

1.12 0.499 171.4 49.0 -79.R 0.506 

0.99 O S 0 0  171.4 49-1 -79.8 0.5C7 

0.90 0.500 171.5 49.5 -79.8 0.508 

0.82 C.500 171.1 5G.3 -80.0 0.508 

-1.17 1.475 10C.3 1.136 -7.1726 34C.7 502.0 0.954 NA 
11NE 19.771 197.7 b4.9 17.5 

464hC.C 48330.5 3.475 233.4 -21.5 
1 0 . 1 5  in.69 2 0 . ~ 3  

- r . 71  1.475 95.2 1.141 -6.923 350.3 501.4 G.977 NA 
ONE 19.771 197.2 64.9 17.4 

- 0 . 5 5  1.474 80.9 1 . 1 4 4  -6.552 G . l  141.2 0.9H70 NA 
ONt 19.771 197.2 64.9 17 -3  

4647r . r  48330.0 0.461 227.2 -19.5 
9 . R I  10.72 20.53 

--P.45 1.473 84.5 1 . 1 4 4  -6 .YI' l  10.3 141.2 0.980D NA 
ONE 19.771 197.2 64.9 17.3 c 

-P.40 1.472 7R.9 1.141 -6.793 20.R 141.7 0.9560 NA 
ONE 19.771 197.2 64.9 1 7 . 3  

465CC.C 4R330.C 0.573 211.1 -13.6 
12.52 10.77 23.29 

-C.37 1.470 73.2 1.135 -6.798 31.6 142.5 0.9150 NA 
ONt 19.771 197.2 64.9 17.5 

AhRlVAL DATE = 2448430.0 

7.96 1.463 109.3 1.r93 - 
THO 18.476 196.3 63.8 

.9.499 323.1 506.0 0.880 
19.4 

46430.0 4843C.O 

4644C.0 48430.0 

4645C.C 48430.C 

4646C.0 48430.0 

46470.C 4843C.C 

46480.0 4 ~ 4 ~ 0 . 0  

46490.C 48430.0  

465nT.C 4H43C.0  

46510.f 48430.0 

a.622 243.3 - 5 . 1  
13.75 9.86 23.61 

0.547 237.7 -27.6 
11.85 9-90 21.79 

0.455 236.1 -23.3 
10.62 9.94 7P.56 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

-6.37 0.456 171.2 

3.46 0.459 171.0 

1.82 0.462 170.9 

1.37 0.464 170.8 

1.15 0.465 170.8 

1.01 0.466 170.9 

0.91 0.466 171.0 

0.83 0.465 171.2 

0.76 0.465 171.5 

57.3 -79.5 0.467 

50.6 -80.5 0.469 

50.3 -80.2 0.471 

49.8 -8L.O 0.412 

49.6 -79.9 0.473 

49.7 -79.9 0.474 

5C.2 -80.0 0.475 

51.1 -80.1 0.475 

52.6 -80.2 0.416 

-2.W 1.404 104.5 1 . 1 G C  -9.251 332.3 504.9  0.924 
UNf 18.476 196.3 63.8 19.1 

-1.19 1.464 99.6 1.106 -9.058 341-7 504.2 0.958 
ONE 18.476 196.3 63.8 18.8 

-0.17 1.464 94.6 1.110 -8.916 351.3 503.7 0.979 
ONE 18.476 196.3 63.8 1R.6 

-Pa58 1.463 89.3 1.112 -8.821 1.2 143.4 0.5860 
ONE 1R.476 196.3 63.8  14 .5  

-0.4H 1.462 R4.0 1.112 -8.769 11.5 143.5  0.978D' 
ONE lH.476 196.3 b3.8 1 R . 6  

C.461 221.6 -21.3 
9.82 9.97 19.79 

C.450 225.2 -19.1 
9.55 9.99 19.54 

0.465 218.6 -16.7 
9.H9 In.01 19.91 

0.5F5 213.1 -14.6 
10.P6 10.01 Zn.R9 

-0.42 1.460 78.4 1.109 
ONE 18.476 196.3 63.a 

-6.756 
18.7 

72.0 144.0 O.953D 

01568 209.6 - 1 3 . 1  
12.40  10.04 7 7 . 4 4  

0.648 208.2 -12.4 
14.42 19-05 24.47 

- r .  38 1.459 72.8 1 .104  -H. 77h 32.8 144.8 0.9100 
ONE 18.476 19h.3 63.8 18.9 

-G.36 1.457 67.0 1.096 -8.H24 43.9 146.5 0.8500 
ONE 18.476 196.3 63.8  1Y.I 

ARRIVAL DATE = 2448530.0 

4643C.C 4853C.C 0.598 241.5 - 8 . 4  5 - 2 7  1.454 108.7 1.070 -12.661 323.8 507.9 0.885 NA 
13.16 9.24 22.40 TWO 19.410 195.6 62.7 20.7 

-4.58 0.426 170.6 57.4 -79.8 0.439 

4.10 0.429 170.4 51.0 -80.7 0.441 k h 4 4 0 . 0  411530.C 0.534 236.2 -29.2 -3.44 1.454 1113.9 1.076 -12.281 333.1 506.9 0.928 NA 
11.56 9.28 2n.84 ONE 19.410 195.6 62.7 20.4 
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1986 
EARTh-IJRANUS 

OEPAHT ARRIVE S P f t O  K A UECL 1 1 V I P S I  1 ECCEN SHA THETI THET2 PEHIH APHEL 
nvi  u v 2  nvT L t c  COIST H A S  OECCS LAHOA 

46490.0 4H530 .C  0.4R2 234.7 - 7 3 . 5  -1.31 1.455 99.1 I .CRO -11.990 342.6 5C6.2 0.960 NA 
1$.30 ‘J.31 19.hl LINE 19.410 195.6 82.7 70.1 

46462.c 4853c.o 0 . 4 5 ~  m . 9  -21.1 -2.83 1.454 94.0 1 . ~ 8 3  -11.781 352.3 505.7 0.9~0 NA 
9.55 9.34 18.89 ONE 19.416 195.6 62.7 19.9 

46470.0 44530.0 0.44C 223.5 -18.H -0.62 1.454 HH.H 1.085 -11.647 2.2 145.6 0.9860 NA 
9.34 9.36 18.70 ONE 15,410 195.6 62.7 19.9 

46480.0 48570.0 0.45H 216.9 -16.3 -@.51 1.453 83.5 1.084 -11.580 12.5 145.7 0,9760 NA 
9.74 9.38 19.11 ONE 19.41@ 195.6 62.7 19.9 

46490.0 48530.C 0.500 211.6 -14.2 -0.44 1.451 78.0  1.082 -11.575 23.0 146.1 C.9500 NA 
10.74  9.39 20.13 ONE 19.410 195.6 62.7 20.0 

46500.0 4R530.C r . 5 6 4  208.4 -12.7 -P.4O 1.449 72.4 1.078 - l l . h23  33.8 146.9 0.9060 NA 
12.30 9.40 21.70 ONE 19.410 195.6 62.7 20.2 

46510.C 4H530.C 0.644 207.2 -12.1 -p.3R 1.447 6 6 . 7  1.072 -11.717 44.9 148.1 0.8460 NA 
14.37 9.41 73.73 ONE 19.410 195.6 62.7 211.5 

AHRIVIC DATE = 2448630.0 

46420.0 44630.0 0.640 237.2 -16.9 1 . 4 5  1.445 112.8 1.C45 -18.501 315.4 510.7 0.839 NA 
14.23 9.67 22.89 TWO 20.488 194.9 61.6 22.5 

46430.0 48630.0 0.581 240.3 - 1 0 . 3  4.26 1.446 108.2 1.050 -17.671 324.5 5c9.7 c.890 NA 
12.73 8.71 21.44 Tho 2C.4RB 194.9 61.6 22.1 

4644C.O 48630.0 0.524 234.7 -11.6 -4.36 1.447 1‘23.4 1.G55 -17.028 333.8 508.8 6.932 NA 
11.32 8.74 20.G6 ONF 20.488 194.9 61.6 21.8 

4645C.0 48630.0 0.470 233.4 -23.8 -1.44 1.447 9H.6 1.058 -16.546 343.3 508.1 0.963 NA 
10.C3 8.77 l H . 8 3  ONF 20.488 194.9 61.6 21.5 

4646r.C 48630.C 0.44( 228.5 -21.0 -0.89 1.446 93.6 1.061 -16.209 353.1 507.7 0.981 NA 
9.33 8.79 113.12 UNE 20.488 194.9 61.6 21 .3  

46470.0 48630.0 0.433 222.0 -18.5 -n.46 1.446 08.4 1.062 -1b.nr2 3.1 147.5 0.9860 NA 
9.17 8.81 17.97 ONE 20.4HH 194.9 61.6 21.2 

4648C.C 48630.0 C.452 215.4 -15.1 -0.54 1.444 83.1 1.061 -15.911 13.3 147.7 0.9750 NA 
9.61 8.82  14-47 ONF 20 .48H 194.9 61.6 21.2 

46490.c 48630.0 0.496 210.4 - 1 3 . ~  -c.46 1.443 77.7 1.059 -15.926 23.9 148.2 0.9470 NA 

4 6 5 ~ 0 . 0  4 ~ 6 7 9 . 0  n.561 207.4 -12.4 -0.42 1.441 72.2 1.056 -16.035 34.7 148.9 0.9030 NA 

10.64 8 . ~ 3  19.47 ONE 20.418 194.9 61.6 21.4 

1L.22 H.54 71.qh CINE 20.488 194.9 61.6 21.6 

44510.C 48630.6 0.640 206.4 - L I . R  
14.23 0.85 23.08 

- 0 . 4 0  1.439 66.5 1.052 -16.224 
ONE 20.488 194.9 61.6 Jl.9 

45.7 150.1 0.8420 NA 

ARRIVAL DATE = 2448730.0 

4642C.0 4 8 7 3 0 . 0  0.628 236.7 -16.9 1 .40  1.438 112.4 1.030 -20.446 315.9 512.4 0 . 8 4 3  NA 
13.92 8.20 22.12 TWO 19.329 194.2 60.6 23.9 

46430.C 48730.0 0.568 239.4 -11.5 3.62 1-439 107.8 1.033 -26.732 325.1 511.4 0.893 NA 
12.40 R.23 20.63 T k O  19.329 194.2 60.6 23.5 

46440.0 48730.1: 0.52C 232.9 -35.4 -5.80 1.440 103.0 1.037 -25,449 334.5 510.5 0.934 NA 
11.2C 8.27 19.47 ONE 19.329 194.2 60.6 23.2 

46450.0 4 8 7 3 0 . 0  0.461 232.2 -24.1 -1.63 1.440 90.2 1.039 -24.518 344.0 5C9.9 0.965 NO 
9.81 H.29 IR.09 ON€ 19.329 194.2 69.6 27.8 

464ho.r 48730.0 0.432 227.2 -21.0 -0 .97  1.440 93.2 1.041 - 2 3 . ~ 8 ~  353.8 5c9.5 0.982 NA 
9.14 R.30 17.44 rlNE 19.379 194.2 60 .6  22.7 

4647C.C 4H730.0 n.426 220.6 -18.3 -0.7r 1.439 R8.0 1.042 -23.518 3.H 149.4 0.9850 NA 
9.”2 8.32 17.34 ONE 19.329 194.2 60.6 27.6 

4648C.C 48730.0 0.447 214.2 -15.6 -@.57 1.437 f12.8 1.042 -23.381 14.1 149.6 0.9730 NA 
9.50 8.33 17.R3 ONF 19.329 194.2 60.6 22.6 

46490.0 48730.0 0.493 2C9.4 -13.5 -0.49 1.436 77.4 1.040 -23.453 24.6 150.0 0.9450 NA 
10.56 8.34 18.W ONE 19,329 194.2 60.6 22.8 

46500.C 4R73C.0 0.558 206.6 -12.1 1.434 72.0 1.038 -23.714 35.4 150.8 0.9000 NA 
12.14 8.35 20.49 ONE 19.329 194.2 60.6 23.0 

46516.0 4R730.0 0.b37 205.8 -11.6 -0.41 1 .432 66.4 1.035 -24.144 46 .4  151.9 0.8390 NA 
14.15 8.36 22.50 ONE 19.329 194.2 60.6 23.4 

ARRIVAL OAlE = 2448830.0 

46420.C 48830.C 0.61R 236.4 -16.9 1.35 1.432 112.0 1.n16 -52.964 316.3 513.9 0.847 NA 
13.66 7.79 21.45 TWO 18.574 193.6 59.5 25.3 

46430.C 48830.0 0.557 238.7 -12.3 3.17 1.433 107.4  1.019 -47.858 325.5 513.0 0.896 NA 
12.12 7.82 19.94 Two-18.574 193.6 59.5 24.9 

I 2  V 2 P S I 2  

1.94 0.431 170.3 

1.42 0.433 i7n.3 

1.18 0.434 170.2 

1.03 0.435 170.3 

0.92 0.435 170.4 

0.84 0.434 170.7 

0.77 0.434 171.0 

-0.73 0.396 170.2 

-3.58 0.?99 170.0 

5.01 0.402 169.8 

2.08 0.404 169.7 

1.48 0.405 169.6 

1.21 0.406 169.6 

1.05 0.407 169.7 

0.93 0.407 169.9 

0.84 0.406 170.1 

0.77 0.405 170.4 

-0.68 0.371 169.6 

-2.94 C.374  169.4 

6.45 0.376 169.2 

2.24 0.378 169.1 

1.54 0.380 169.0 

1.24 0.381 169.0 

1.07 0.3H1 169.1 

0.95 0.381 169.2 

0.85 0.380 169.5 

0.77 0.379 169.8 

A A OECL SPEED 

51.0 -80.3 0.442 

50.5 -80.1 0.443 

50.3 -80.0 0.444 

50.5 -80.0 0.445 

51.1 -8C.1 0.446 

52.1 -8D.2 0.446 

53.7 -80.4 0.447 

58.5 -80.6 0.411 

58.0 -80.0 0.413 

51.3 -81.0 0.415 

51.8 -80.5 0.416 

51.4 -80.3 0.417 

51.2 -8C.2 0.418 

51.4 -80.2 0.419 

52.1 -80.3 0.419 

53.3 -80.4 0.420 

5 5 . 0  -80.6 0.420 

60.0 -60 .8  0.388 

59.0 -80.2 0.390 

51.5 -81.4 0.392 

52.8 -80.7 0.393 

52.5 -80.5 0.393 

52.3 -86.4 0.394 

52.6 -80.4 0.395 

53.4 -80.4 0.395 

54.7 -8C.6 0.396 

56.6 -80.7 0.396 

-0.64 0.348 168.9 61.1 -80.9 0.367 

-2.49 0.351 168.7 60.4 -8C.4 0.369 

46440.0 4 t l P 3 C . 0  0.526 230.5 -42.2 -8.39 1.434 102.6 1.021 -44.303 335.0 512.2 0.937 ‘ i$Ai ,  1. 9.03 0.353 168.5 51.1 -82.1 0.371 
11.35 7.85 19.2@ ONE 18.574 193.6 59.5 24.7 
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1486 
FARTH-URANUS 

DEPART ARRIVF S P F E 0  R A OtCL I 1 V 1 PSI 1 ECCEN SHA T H E T I  THFTZ P E R I H  APHEL 
OV1 OV2 I W T  LEG COIST R A S  OECLS LAHOA 

46450.0 48830.0 0.453 231.2 -24.6 -1.83 1.434 Y7.8 1.023 -41.H70 344.6 511.6 0.966 NA 
9.62 7.H6 17.48 ONE 18.574 193.6 59.5 24.3 

4646C.0 48830.9 0.425 226.1 -21.0 -1.14 1 . 4 3 4  92.8 1.024 -40.300 354.4 511.3 0.983 NA 
d.98 7.88 lb.86 ONE 18.574 193.6 59.5 2 4 . 1  

46470.0 4R830.0 0 . 4 2 1  219.5 -1H .1  -C.75 1.433 07.7 1.025 -39.435 4.4 151.2 0.9850 NA 
8.90 7.R9 16.79 ONI- 18.574 193.6 59.5 24.0 

46480.F 4R83C.r) 0.443 213.2 -15.4 -0.6C 1 . 4 3 1  82.5 1.C25 -39.175 14.7 151.3 0.9720 NA 
9 - 4 1  7.90 17.30 ONE 18.574 193.6 59.5 2 4 . 1  

4649F.C> 481330.C G.'.V( 7 0 8 . 5  -13.2 -F.51 1.430 77.2 1 , 0 2 4  -39.459 25.2 151.11 0.9430 NA 
1'7.4H 7.Vl 1A.3'4 ONE 18.574 193.6 59.5 24.2 

46500.C 4HR30.0 0.555 205.9 -11.9 -0.46 1.428 71.8 1.022 -40.24'3 36.0 152.5 0.8970 NA 
12.C7 7.91 19.18 CINE 18.574 193.6 59.5 24.5 

46510.0 46831.0 -0.43 1.426 66.2 1.020 -41.519 
IINF 18.574 193.6 59.5 24.9 

47.0 153.6 0.8360 NA 

A R R I V A L  DATE = 2448930.0 

4642r.r 48930.2 n . v 9  236.1 -16.9 1.32 1.428 111.7 1.004 **ti*** 316.7 515.4 0.849 NA 

4643n.c ~ H Y V J . ~  0.548 Z ~ R . I  -13.0 7 . 8 4  1 . 4 2 ~  107.1 i.ont2 *e***** 325.9 514 .5  c . 8 ~ 9  NA 

4644C.C 4119x.0 0.571 225.9 - 5 6 . ~  -14.35 1.429 1n2.3 I . W H  * * * e o * *  335.4 513.7 0.939 NA 

13.44 7.42 20.H6 1 k O  19.989 193.1 50.4 26.8 

II.YC 7 . 4 5  11.14 TLr0 1$.981! 193.0 5H.4 76.4 

17.4R 7.5C 1Y.9R ONE 19.910 193.0 58.4 26.5 

4645C.C 48930.0 9.446 23C.2 -75.2 -2.06 1.429 97.5 1.00q * * * * * * e  345.1 513.2 0.967 NA 
9.47 7.49 16.95 CINE 19.980 193.0 58.4 25.7 

46460.C 4.493c.o c.410 225.2 -21 .1  -1.13 1.428 92.6 1.010 -99.178 354.9 512.9 0.9113 NA 

4647e.r 4893n.q n.416 218.6 -18.0 -r>.79 1 . 4 7 8  87.5 1 . 0 1 ~  -~1+.1171 5 . 0  152.8 0.9850 N A  

H.135 7 . ~ 0  16.35 O N t  19.9RL 1Y3.0 58.4 75.5 

H.RF 7.51 16.31 ONE 19.9RQ 193.0 5H.4 25.5 

4648O.L 48930.0 C.440 212.3 -15.2 -0 .63 1.426 R2.3 1 . O l P  -93.932 15.3 153.0 0.4710 NA 
9.32 7.52 16.84 ONF I9.URC 193.0 50.4 25.5 

46490.0 4 ~ 9 3 c . n  c . 4 ~ 7  7 0 7 . ~  - 1 3 . 1  - 0 . 5 3  1.472 77.1 i .n i r  -%.(I27 25.u 153.4 c.9410 NA 
10.42 7.53 17.L14 UNF 19.9HI) 193.0 58.4  75.7 

465or . r  411930.0 0.552 205.4 - I I . R  -0.48 1.423 71.7 1.009 ******ti 36.5 154.2 0 . 8 9 5 ~  NA 
IZ.CO 7.53 19.54 CINE 1 9 . 9 ~ ~  193.0 5n.4 26.0 

ARRIVAL UATE = 2449030.0 

46420.C 49030.0 O.hG2 235.8 - 1 b . n  1.28 1.427 111.5 0.994 134.625 316.9 516.8 0.852 268.3994 
13.26 7.10 2C.36 Tkfl 2C.397 192.5 57.3 2H.3 

46430.0 4903C.U 0,540 237.7 -13.4 2.59 1.424 106.R 0.995 172.783 326.2 515.9 0,901 344-6666 
11.71 7.12 18.83 TWO 20.397 192.5 57.3 2r .9  

4 6 4 5 0 . ~  49030.0 0.441 229.4 -76.0 -2.34 1.475 97.3 0 . ~ 9 7  2 9 4 . 7 1 5  345.4 514.7 c.968 5 8 7 . 4 6 1 ~  
9.34 7.15 10.53 ONt 2P.397 192.5 57.3 21.7 

4646r.C 49030.C 0.414 224.4 -21.3 -1.22 1.424 92.3 0.997 372.057 355.3 514.4 0.983 743.13011 
8174 7-16 15.90 ONE 20.397 1'32.5 57.3 27.0 

46470.0 49030.0 C.412 217.8 -18.r -0.84 1.423 87.3 0.998 433.393 5.4 154.4 0.9840865.8021 
H . ~ I  7.17 i 5 . m  O N E  2r.397 192.5 57.3 27.0 

9.25 7.18 16.43 ONE 20.397 192.5 57.3 27.0 
4648P.O 49033.0 0.437 211.6 -15.1 -P.66 1.422 82.2 0.998 444.354 15.7 154.6 0.9700887.7386 

46490.0 4 9 ~ 3 0 . 0  0.484 2r7.2 -12.9 -0.56 1.47n 76.9 0.998 400,514 26.2 155.0 c . 9 4 o o ~ o o . o ~ ~ ~  

~ 5 o n . r  49030.0 0.549 204.9 -11.7 -0.50 1 . 4 1 ~  71.6 0.997 331.583 36.9 155.7 c.8940b62.273a 

10.35 7 -19  17.54 ONt 2C.397 1q2.5 57.3 77.2 

11.94 7.70 19.13 ONE 20.397 192.5 57.3 77.5 

46510.0 49013.G 0.628 204.6 -11.2 - C - 4 6  1.416 66.1 0.997 265.641 47.R 156.6 0.833U530.4494 
13.91 7.21 21.12 UNt  20.397 191.5 57.3 77.1 

ARRIVAL OATE = 2449130.0 

46420.C 49130.0 0.596 235.7 -16.9 1.25 1.419 111.3 0.985 55.278 317.1 518.1 0.853 109.7031 
13.11 6.81 19.92 TWO 18.931 191.9 56.2 29.9 

I 2  v 2  P S I 2  

2.43 0.355 168.4  

1.61 0.357 168.3 

1.2A 0-357 168.3 

1.09 0 . 3 5 8  168.4 

0.96 0.357 168.6 

0.86 0.357 168.9 

0.78 0.356 169.2 

-0.60 0.327 168.2 

-2.16 0.330 168.0 

14.99 0.332 167.8 

2.66 0.334 167.7 

L.69 0.335 167.6 

1.32 0.336 167.6 

1.11 0.336 167.7 

0.97 0.336 167.9 

0.07 0.335 168.2 

0.78 0.334 168.6 

-0.37 0.308 167.5 

-1.91 C.310 167.3 

2.94 0.314 166.9 

1-70 0.315 166.9 

1.36 0.316 166.9 

1.14 0.316 167-0 

0.99 0.316 167.2 

0.88 0.315 167.5 

0.79 0.314 167.9 

R A OtCL SPEEU 

54.1 -80.9 0.371 

53.8 -8C.6 0.372 

53.7 -80.6 0.373 

54.1 -80.6 0.373 

54.9 -80.6 0.373 

56.4 -8C.8 0.374 

58.5 -80.9 0.374 

63.8 -81.1 0.34~1 

62.1 -80 .6  0.349 

48.1 -83.4 0.352 

55.6 -81.1 0.351 

55.4 -80.9 0.352 

55.3 - 8 C . R  c.353 

55.8 -80.8 0.353 

5h .T  -HO.A n.354 

5A.3 -81.0 0.354 

60.6 -81.1 0.354 

66.2 -61.3 0.331 

64.2 -80.8 0.332 

57.3 -81.4 0.334 

57.2 -81.1 0.334 

57.2 -81.0 0.335 

57.7 -81.0 0.335 

58.8 -81.0 0 . 3 3 6  

60.6 -61.2 0.336 

63.1 -81.3 0.336 

46430.P 49130.C 0.534 237.3 - 1 3 . R  2.39 1.420 106.6 0.9635 6C.751 32t .5  517.3 0.902 119.600A -1.72 0.292 166.5 66.7 -81.0 0.316 
11.56 6.83 18.39 TWO 18.931 191.9 56.2 29.4 

46450.0 4 9 1 3 C . C  0.4% 778.6 -27.1 -2.69 1.421 97.1 0.986 69.250 345.7 516.1 0.969 137.5311 3.2A 0.296 166.2 59.4 -81.7 0.317 
9.25 6.86 10.11 ONE 10.931 191.9 56.2 28.8 

46460.0 4913G.O 0.410 223.7 -21.5 -1.32 1.429 92.2 0.986 72.403 355.6 515.9 0.984 l43.82Zi4 1.88 0.297 166.1 59.4 -81.4 0.316 

. i I .  8.65 6.87 15.51 ONE 18.931 191.9 56.2 28.6 
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19H6 
EARTh-URANUS 

OEPPRT A H R l V E  SPLCU P A O E C L  I 1 V I P S I  1 ECCEN SHA THETI THET2 PERlH A P H E L  I 2 V 2 P S I  2 R A O€CL SPEED 
u v i  u v 2  u v r  LEG CDIST H A S  o t c L s  LAMOA 

4647r . (  49130.13 '0 .4C9 217.1 - l f l . O  -0.9C 1.419 87.2 0.987 74.12fl 5.7 155.8 0.9840147.2716 1.41 0.298 166.1 59.5 -81.2 0.318 
(1.63 6 - 8 4  15.51 ONE 18.931 191.9 56.2 28.5 

464130.7 49130.0 0.434 211.0 -15.0 -0.70 1.41R 82.0 0.987 74.238 16.0 156.0 0.9690147.506A 1.16 0.298 166.2 60.0 -81.2 0.319 
9.19 6.48 16.07 GNE 1H.931 191.9 56.2 28.6 

4649C.O 4913P.O 

46500.C 49130.5 

4651P.C 49130.C 

46420.C 4923C.O 

46430.C 4973C -0 

4644F.0 4923C.O 

4645P.C 49230.0 

46460.0 49236.1- 

46470.C 49230.0 

46480.C 4 9 2 Y . 9  

C . 4 R 1  206.7 -12.8 
10.29 6.H9 17.10 

0.547 204.6 -11.6 
11.87 b.90 lR.77 

0 . ~ 2 5  204.3 -11.2 
15.83 6.91 20.74 

0.591 235.5 -16.9 
17.98 b.56 1 9 - 5 6  

0.519 237.1 -14.1 
1 1 . 4 3  6.57 1fl.Cn 

0.564 246.4 l f l . 4  
12.29 6.61 1 f l . q O  

0.433 277.H -28.4 
9.18 b.60 15.78 

0.4C6 223.2 -21.8 
8.57 6.61 19.17 

U.4(6 216.6 -18.0 
8.56 6.61 15.17 

P.431 215.6 -15 .g  
9.13 6.62 15.75 

-0.58 1 . 4 1 6  76.8 0.987 
ONE 1R.931 191.9 56.2 

72,815 
28.8 

26.5 156.4 0.9390144.6916 1.00 0.297 166.4 

-0.52 1.414 71.5 O.9fl7 70.167 37.2 157.1 0.8930139.4406 0.89 0.296 166.7 
O N E  18.o31 191.9 56.2 29.1 

-0.48 1.412 
UQE lR.931 

66.1 0 . 9 ~ 8  
191.9 56.2 

66.729 
19.5 

4fl.O 15H.0 0.8320132.6256 0.79 0.295 167.1 

ARRIVAL U A I t  = 7449230.0 

1.22 1.416 111.1 0.977 36.475 317.2 519.4 0.855 72.0966 -0.51 0.273 166.C 
1W0 18.923 191.5 55.1 31.5 

14.96 1 . 4 1 7  101.8 0.977 40.104 336.2 517.9 0.942 79.266A -14.33 0.278 165.5 
Tho 18.973 191.5 55.1 31.1 

-3.12 1.417 96.9 0.977 41.509 346.0 517.5 0.969 82.0494 3.71 0.279 165.3 
ONt 18.Y23 191.5 55 .1  3 9 . 4  

-1 .44 1.417 92.0 0.977 4 2 . 4 ~ 9  355.9 517.2 0.984 8 4 . 0 1 1 ~  1.99 c.280 165.3 
ONE 18.923 191.5 55.1 30.Z 

-n.se 1.416 87.0 0.977 4 2 . ~ 9 1  6.0 157.2 0.9840 8 5 . ~ 1 0 ~  1.46 0.281 165.3 
ONE 18.923 191.5 55.1 30.1 c 

-0.73 1.414 82.C 0.977 
IlNE 18.923 191.5 55.1 

42.912 
30.2 

16.3 157.4 

46490.C 49230.0 C.479 196.4 -12.8 -P.61 1.413 76.8 0.970 4 2 . 4 H 4  26.7 157.8 
19.73 6.63 lb .B6 ONE 18.923 191.5 55.1 3P.4 

465nP.P 4923C.n 1.544 204.3 -11.6 -n.54 1.411 71.5 0.979 41.570 37.4 158.4 
11.R1 6.63 1P.44 ONE 18.923 191.5 55.1 30.7 

46510.P 49230.0 0.622 204.2 -11.2 -9 .49 1.4C8 66.2 0.979 40.375 4 8 - 2  159.3 
13.75 6.64 7n.40 ONE 18.923 191.5 55.1 31.2 

ARRIVAL O A T t  = 2449330.G 

4642r.0 49330.0 G.5fl7 235.5 -16.9 1 .20  1.413 111.P 0.970 28.092 317.3 520.5 
12.88 6.33 19.21 TkO 20.432 191.0 54.@ 93.7 

4643C.n 49330.0 6.525 236.9 -14.4 7 .09  1 . 4 1 4  106.4 0.969 29.119 326.7 519.8 
11.33 6.34 17.67 TWO 20.432 191.0 54.0 32.7 

46440.C 4933C.O 0.506 241.6 6.3 9.43 1.414 101.7 O.qb9 30.012 336.3 519.2 
10.89 6.16 17.75 T W O  2n.432 101.0 54. r  37.4 

4645C.C 49330.0 0.432 227.0 -30.2 -3.69 1.414 Y b . R  0.968 30.120 346.1 51H.8 
9.14 6 - 3 7  15.51 ONE 20.432 191.0 54.0 32.0 

4646G.P 49330.9 0.403 222.7 -22.2 -1.57 1.414 91.9 0.968 31.202 356.1 518.5 
8 . 5 C  6.37 14.87 UNE 20.437 191.0 54.0 31.8 

46470.0 49330.C 0.4C3 216.3 -18.1 -1.02 1 . 4 1 3  87.0 0.969 31.432 6.2 158.5 
(1.50 6.38 14.8R ONE 2P.432 191.0 54.0 31.7 

4648C.C 49330.0 0.429 210.3 -15.0 -C.77 1.411 91.9 0.969 31.463 16.4 158.7 
9.C7 6.34 15.45 ONE 20.432 191.0 54.0 31.8 

4649P.0 49390.0 0.477 2C6.2 -12.8 -0.64 1.409 71-11 0.970 31.132 26.9 159.1 
10.1H h.39 16.57 ONE 20.432 191.0 54.0 32.0 

4650C.0 '49330.6 0.541 204.2 -11.5 -0.56 1.407 71.5 0.971 30.652 17.5 159.7 
11.74 6 .4n  l n .14  UNF 2G.432 191.0 54.0 3 2 . 4  

46510.C 49330.0 0.619 ZC4.1 -11.2 -0.51 1.405 66.2 0.972 30.011 48.3 160.5 
1 3 - 6 7  6 - 4 1  20.08 ONE 20.432 191.0 54.0 32.8 

4642L.C. 494X0.0 0.51{4 235.5 - 1  1.- 
1 i . m  ( . . I>  I I I . ~ ~  

46430.C 49430.0 P.521 2 3 6 . 8  -14.7 
11.74 6.14 17.411 

6 f m r . o  G * J G I O , U  n . c , i i r .  / I * , . * ,  0 . 1  
I,, . ' , ,> f . . ] . ,  Il,.',', 

46450.0 49430.0 0.432 226.2 -32.6 
9.14 6.16 15.30 

4646C.O 49430.0 0.400 222.4 -72.6 
8.45 6.16 14.61 

61.3 -81.3 0.319 

63.2 -81.4 0.319 

65.9 -81.6 0.320 

72.2 -81.6 0.300 

69.5 -81.2 0.301 

74.3 -78.4 0.303 

61.8 -82.1 0.302 

62.0 -81.6 0.303 

62.1 - 8 i . 5  0.303 

0.9690 84.9904 1.19 0.281 165.4 62.7 -81.5 0.303 

0.9380 84.0296 1 - 0 2  0.280 165.6 64.0 -81.5 0.304 

0.8920 82.2641 0.90 0 .279  166.0 66.2 -81.6 0.304 

P.8320 79.9196 0.80 0.278 166.4 69.1 -81.8 0.3C5 

0.855 55.329A 

0.904 57.3348 

0.943 59.0816 

0.970' 60.4706 

0.984 61.4206 

0.9840 61.8804 

0.9690 61.838A 

0.9380 61.3266 

0.8920 60.4116 

0..8320 59.1916 

-0.49 0.258 165.1 

-1.43 0.260 164.8 

-8.81 0.262 164.6 

4.27 0.263 164.5 

2.11 0.264 164.4 

1 - 5 1  0.265 164.5 

1.22 0.265.164.6 

1.04 0.264 164.8 

0.91 0.263 165.1 

0.80 0.262 165.6 

75.8 -81.8 0.286 

72.7 -81.4 0.287 

74.1 -19.6 0.288 

64.6 -82.4 0.2R8 

64.9 -81.9 0.289 

65.0 -81.7 0.289 

65.8 -81.7 0.289 

67.2 -81.7 0.290 

69.5 -81.8 0.290 

72.7 -81.9 0.291 

AHHIVAL OATF = 2449430.0 

1.17 1.411 l l C . 9  0.'3(23 7 3 . 3 h 9  317.3 521.7 0.856 45.881A -0.47 0.243 164.2 79.8 -81.9 0.236 
l w r i  21i.19114 !vi../. *,2.9 i 4 . 1 )  

I.9H 1.411 106.3 0.962 24.019 31h.8 520.9 0.905 47.1346 -1.31 0.245 163.9 76.4 -81.6 0.275 
T W l  20.0fl4 190.6 57.9 34.4 

& . ' t i  1-61. '  1 ~ ~ t . h  O.'Jh;' r '4 . ' , t4  3'4h.'r ' t / P . 4  0.'J43 48a?P%A -&35 0.757 163.7 76.1 -8ll.7 0.275 
I W I I  .'11.11114 1-11 , . I .  %:.v , , , . , I  

-4.45 1.412 96.8 0.961 25.006 346.2 520.0 0.970 49.043A 5.03 0.249 163.6 67.9 -82.9 0.276 
ONE 20.084 190.6 52.9 33.7 

-1.71 1.411 91.0 0.961 25.294 35b.2 519.8 0.9tW 49.6041 2.25 0.250 163.5 68.4 -82.1 0.276 
O N E  20.084 190.6 52.9 33.4 
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D E P A R T  A R R I V E  w r E o  R A ntcL i 1 v I P S I  L 
OVI OVZ I l V l  L F G  C O l S T  RAS 

4647C.C 49410.0 C . 4 @ f i  216.0 -18.3 - 1 . O R  1.410 86.0 
8.45 0.17 14.61 ONE 2C.084 190.6 

46480.0 49430.0 C.420 210.1 -15.1 -0.81 1.409 81.9 
9.C2 6.17 1 5 - 1 9  UNE 20.@84 19Q.6 

46490.0 49430.0 0.474 206.0 -12.8 -0.66 1.407 76.8 
10.12 (1.18 i 6 . w  ONE 20.084 i 9 c . 6  

4650C.C 49430.0 C.539 204.1.-11.6 -0.58 1.405 71.6 
11.67 6.19 17.86 ONE 2C.084 19C.6 

4651C.C 4943C.O 3.615 2G4.0 -11.7 4 . 5 3  l.rO3 66.3 
13.59 6 . 2 ~  19.79 O N E  20.084 i9c .6  

l S d 6  
EARlb-URANUS 

. I  

ECCEN SMA THE11 lHET2 PERIH APHEL I 2 V 2 P S I  2 R A OECL SPEED 
IIECLS LAMOA 

0.961 25.474 6.3 159.7 0.984h 49.8656 1.57 0.250 163.6 6R.5 -82.0 0.276 
52.9 53.4 

0.962 25.396 16.5 159.9 0.9680 49.8236 1.25 0.250 163.7 69.2 -81.9 0.277 
52.9 33.5 

0.963 75.217 27.0 160.3 0,4310 49.497A 1.06 0.249 163.9 70.8 -81.9 0.277 
52.9 33.7 

0.964 24.909 37.6 160.8 0.8920 4 8 . 9 2 5 ~  0.92 0.248 164.3 73.3 -82.0 0.278 
57.9 34.0 

0.966 24.497 4 8 . 3  161.6 0.8320 48.1026 0.81 0.247 164.7 76.7 -82.1 0.278 
52.9 34.5 

ARRIVAL O A l f  = 2449530.0 

4642C.O 4 9 5 3 0 . C  P.5d2 235.6 -17.9 1.15 1 . 4 0 9  l l C . 9  0.158 20.352 317.3 522.7 0.856 39.8486 -0.45 0.229 163.3 84.2 -82.C 0.263 
12.74 5.95 1 8 - 6 9  TI iO 18.698 19C.Z 51.8 3h.b 

4643C.C 4953C.O P.519 2 tb .8  -14.9 1.88 I.+C9 lOh.2 0.957 2C.RC7 326.8 572.0 0.905 40.7096 -1.22 0.232 163.0 80.4 -81.7 0.263 
11.18 5.96 17.14 1 U O  18.698 19 f .2  51.8 5 4 . 1  

46446.6 49530.0 p.476 238.4 -3.5 5.58 1 . 4 C 9  101.5 0.955 21.190 336.4 521.5 0.943 41.4386 -4.96 0.234 162.8 79.0 -80.6 0.264 
10.16 5.97 16.13 TWO 18.698 19C.2 51.R 35.7 

46450.0 49530.C 0.435 225.0 -36. l  -5.55 1.409 96.7 0.955 21.485 346.3 521.1 0.970 42.000A 6 - 1 2  0.235 162.7 71.7 -83.4 0.264 
9.71 5.9R 15.19 ONE 18.h98 19C.2 51.8 35.4 

4646P.O 49530.C 0.39M 222.1 -73.2 -1 .58  1.4n9 91.9 0.955 71.678 35b.2 52C.9 0.984 42.372A 2.41 0.236 162.6 72.3 -82.4 0.264 
0.40 5 . W  14.3R ONk 18.698 190.2 51.8 35.1 

4647C.C 49530.0 0.3'38 215.8 -18.6 -1.15 1 . 4 0 8  86.0 0.955 21.702 6.3 160.9 0.9840 42.5431 1.64 0.236 162.6 72.3 -82.2 0.265 
d.40 5.YR 1 4 - 3 8  UNE 18.698 190.2 51.8 35.1 

464HL.C 4 9 5 7 C . C  0.474 210.P -15.7 - ? . 8 5  1.406 81.9 0.055 21.735 16.6 161.0 0.968C 42.50?6 1.29 C.236 162.8 73.2 -87.1 0.265 
8.97 5.19 14.95 IINE 18.698 19P.7 51.8  35.7 

46490.C 49530.C 9.472 205.9 -12.9 -0.69 1.404 76.H 0.957 21.bC6 27.0 161.4 0.9380 42.2731 l . r R  0.236 163.0 74.9 -82.1 0.265 
1 0 . r 6  5.99 16.05 ONE 18.658 190.2 5 1 . R  35.4 

46500.0 49530.0 C.536 204.1 -11.6 -0.60 1.4C2 71.6 0.95R 21.385 37.5 161.9 P.893C 41.877A 0.93 0.235 163.3 77.5 -82.2 0.766 
11.60 6-00 17.40 ONt lM.69H 190.2 51.8 35.0 

4651r . c  4953o.c 0.612 204.1 -11.3 - 0 . 5 4  1 . 4 ~ 0  66.4 0.901 21.091 48.2 162.7 0.8330 4 1 . 3 4 9 ~  0.82 0.233 163.8 81.1 -82.2 0.266 
13.53 6 - 0 1  19.52 O N E  1P.698 170.2 51.8 56.3 

ARRIVAL Cblt = 2449630.0 

46410.0 4963n.O 0.b49 233.2 -17.4 0.85 1.405 115.5 0 ,955  17.886 307.8 524.5 0.798 34.9736 -0.10 0.214 162.7 94.0 -82.1 (1.252 
14.47 5.79 20.26 Tk0 19.447 189.R 50.8 39.1 

4642n.o 49630.0 0.5~0 255.7 -17.1 1 . 1 3  1.407 i i r . 9  0.953 18.269 317.2 523.7 0.856 35.6020, -0.43 0.217 162.3 80.9 -82.0 0.252 
12.70 5 . 7 ~  16-49 r h n  19.447 189.6 50.8 3 8 . 4  

4643C.G 49630.0 0.517 236.9 -15 .1  1 - 8 0  1.407 l l b . 2  0.951 18 . t09  326.7 523.1 0.905 36.313A -1.14 0.219 162.0 84.9 -81.8 0.253 
11.13 5.80 1 6 - 9 3  Thn 19.447 189.8 5 6 . 8  37.8 

4644r .0  49630.1 0.470 237.8 -5.9 4 - 6 9  1 A P 7  131.5 0.950 18.H93 336.4 522.6 0.943 36.8426 -4.08 0.221 161.8 82.6 -80.9 0.253 
Ifl.i'2 2.00 15.R2 Thll 19.467 189.M 50.0 37.4 

46450.G 49630.0 0.444 223.3 - 4 1 . 1  -7.74 1.407 96.7 0.949 19.107 346.2 522.2 C.970 37.2486 7 - 8 1  0.222 161.7 76.3 -84.1 0.254 
9.41  5 - 8 1  1 5 - 2 3  ONE 19.447 ld9.8 50.8 37.2 

46460.0 49630.0 0.357 222.0 -23.9 -2.07 1.4C7 91.9 0.949 19.248 350.2 522.0 @.984 37.5136 2.59 0.223 161.6 76.7 -82.6 0.253 
8.36 5.81 14.18 ONE 19.447 185.8 50.8 36.9 

46470.0 4963n.0 0.3"6 215.7 -1R.R -1.23 1.4'36 8 6 . 9  0 .949  19.307 6.3 162.0 C.9840 37.6301 1.71 0.223 161.6 76.7 -82.4 0.254 
R.35 5 - 0 1  14.11 ONE 19.447 189.0 50.4 36.8 

46480.C 49630.0 0.422 X ' I - 9  -15.4 -0.9G 1 . 6 0 4  81.9 0.95C 19.283 16.6 162.1 0.9680 37.5986 1.32 0.223 161.8 77.6 -82.3 0.254 
8.92 5.82 14.74 O N E  19.447 189.11 50.8  36.9 

4649C.C 49630.1 0.469 205.9 -13.0 -0.72 1.402 76.C) 0.951 19.183 26.9 162.5 0.9380 37.427A 1.10 0.223 162.0 79.3 -82.3 0.254 
1O.CO 5.H3 15.83 ONE 19.447 1H9.R 50.R 37.1 

46500.0 49630.0 " - 5 7 3  2U4.1 -11.7 -0.62 1.410 71.1 0.953 lY.014 37.5 163.0 C.B93U 37.1354, 0.95 0.222 162.4 82.1 -82.3 0.255 
11.53 5 - 0 3  17.36 UNt 19.447 189.8 50.8 37.5 

46510.0 49630.0 O.hr8 204.1  -11.3 -0.56 1.398 66.5 C.956 18.709 48.1 163.7 0.8340 36.7451 0.83 0.220 162.8 85.9 -82.3 0.256. 
13.42 5 - 8 5  1 9 - 2 6  ONE 19.447 189.8 50.8 38.0 

ARRIVAL OATt = 2449730.0 

4641C.O 497Xi.C C.c4C) 2 3 3 . 3  -17.5 0.R4 1.404 115.5 0.952 l6.45C 397.6 525.4 0.797 32.102A -0.C9 0.202 161.7 99.2 -82.0 0.242 
14 -45  5.b5 70.10 lull 20.h64 18Y.4 49.7 41.0 

4642C.O 49731'.0 0.579 235.8 -17.1 1.12 1.405 l l C . 9  0.949 16.151 317.0 524.7 0 . 6 5 5  32.6486 -0.41 0.205 161.3 94.0 -82.C 0.243 
12.h7 5.65 18.32 ThU 20.664 189.4 49.7 40.2 

46430.0 49730.0 0.515 236.9 -15.4 1.72 1.405 106.2 0.947 17.018 326.6 524.1 0.904 33.1326 -1.07 0.207 161.0 89.7 -81.8 0.243 
11.1C 5.65 16.75 ThO 2C.664 189.4 49.7 39.6 

46440.0 4973G.O 9.466 237.5 -7.7 4.07 1.406 101.5 0.945 17.239 336.3 523.6 0.943 33.535h -3.46 0.209 160.8 86.8  -81.1 0.243 
9.93 5.66 15.58 TU0 20.664 189.4 49.7 39.2 
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19R6 
EARTH-URANUS 

O E Y A R I  ARRIVE 

4645C.C 49730.0 

46460.0 49730.0 

4647n.c 49730.0 

46480.0 49730.0 

4649n.c 49730.0 

46500.C 49730.0 

46510.Q 49730.C 

464 i0 .c  49830.0 

40420.0 4983r .o 

46430.0 4U830.0 

46440.C 4 9 8 3 0 . 0  

46456.0 49830.0 

46460.C 49830.0 

46470.0 4983i1.0 

4648r .0  4 q u i n . c  

46490.0 49830.0 

4650c.c 49830.0 

46510.0 49830.0 

S P E E D  R A UECL 
o v 1  OV2 OVT 

0.467 220.1 -49.5 
9.94 5.67 15.62 

0 . 3 9 ~  221.8 -24.7 
8.34 5.66 14.n0 

0.3$4 215.6 -19.2 
8.31 5.67 13.98 

c . 4 ~  210.0 -15.6 
He87 2.b7 !4.54 

0.4b7 206.0 -13.1 
9.94 5.68 15.62 

0.53c 204.2 - 1 l . d  
11.46 5.69 1 1 - 1 4  

C.6C5 204.2 -11.4 
13.32 5.70 19.02 

0.64R 233.5 -17.5 
14.44 9 - 5 2  1Y-97  

0.579 236.0 -17.2 
12.66 4.57 1R.18 

C.514 737.1 - 1 5 . 6  
i i . o n  5.52 16.60 

0.463 237.3 -9.0 
9.87 5.53 15.39 

0.539 210.R -64.7 
11.69 5.57 17.26 

0.395 221.8 -25.7 
8.32 5.53 13.05 

0.393 215.9 -19.6 
8.2R 5.53 1 7 - 8 1  

0.417 210.1 - 1 5 . q  
8.82 5.54 14.36 

0.464 206.2 - 1 3 . 3  

0.527 204.4 -12.0 

9.AR 5.54 15.43 

11.38 5.55 16.93 

0.6C1 254.4 -11.5 
13.23 5.56 1R.89 

I 1 V 1 P S I  1 ECCtN 
LEG COIST R A S  OECLS 

-1G.21 1.405 96.7 0.944 
ONE 2C.664 189.4 49.7 

-2.29 1.405 91.9 0.944 
O N E  20.064 189.4 49.7 

-1.32 1.404 87.0 0.944 
O N E  20.664 189.4 49.7 

-0.94 1.402 82.0 0.945 
ONE 2G.664 189.4  49.7 

-0.75 1.401 77.0 0.946 
CINE 20.664 189.4  49.7 

4 - 6 5  1.399 71.8 0.948 
C I N E  20.064 1 8 9 . 4  49.7 

-0.58 1.396 66.7 0.951 
ONE 20.664 189.4 49.7 

S U A  THE11 THE12 P E R l H  APHEL 
LAMOA 

17.406 346.2 523.2 C.970 33.842A 
39.2 

17.556 6.2 163.0 C.9840 34.1281 
38.6 

17.535 16.5 163.2 0.9690 34.101A 
38.7 

17.454 26.U 163.5 0.9390 33.9681 
38.9 

17.319 37.3 164.0 0.8940 33.743A 
39.3 

17.139 48.0 164.6 P.8360 33.443A 
39.R 

46410.C 49930.0 C.649 233.7 -17.6 
14.45 5 . 4 1  19.R6 

ARRIVAL O A T t  = 244983,O.O 

C . 8 4  1.402 115.6 0.948 15.357 307.3 526.3 0.796 29.918A 
TnO 19.647 189.3 4R.6 4 2 . R  

1 .10  1 . 4 0 3  1 1 1 . 9  0.945 1 5 . 6 ~ 3  316.8 525.6 0.854 3 0 . 3 5 2 ~  

1.66 1 . 4 ~ 4  106.3 0.943 1 5 . ~ 1 9  326.4 525.0 c.904 30.7354 

I H O  19.647 189.9 4R.6 42.1 

T W O  19.647 189.0 48.6 4 1 . 5  

3.61 1.404 101.6 0.941 15.998 336.1 524.6 0 . 9 4 3  31.053A 
Tkn 19.647 169.0 48.6 41.0 

-16.69 1.404 96.7 0.940 16.132 346.1 524.2 C.970 31.794A 
flNE 1'1.647 189.0 4R.6 61.5 

-2.56 1 . 4 0 3  91.9 C.979 16.217 356.0 524.0 G . 9 R 4  31.4506 
O N F  19.647 189.0 48.6 40.5 

-1.41 1.402 87.0  0.939 16.250 6.1 164.0 0.9840 31.9171 
O N E  19,647 189.n 48.6 40.4 

-0.99 1 . 4 ~ 1  HL.I 0.94'1 16.?32 16.3 164.2 0.9690 3 1 . 4 9 4 ~  
U N E  19.647 189.0 4n.6 40.5 

-0.79 1.399 77.1 0.942 16.164 26.7 164.4 0.9390 31.3896 
ONE 19.647 189.0 4R.6 40.7 

-0.67 1.397 72.0 0.944 16.053 37.2 164.9 C.8950 31.210A 
UNE 19.647 189.0 4R.6 41.1 

-0.6C 1.395 66.R 0.947 15.904 47.7 165.5 0.8370 30.971A 
ONE 19.647 lR9.0 40.6 41.6 

ARRIVAL D A T E  = 2449930.0 

1 2  V Z P S I 2  

10.71 0.210 160.6 

2.81 0.211 160.5 

1.78 0.211 160.6 

1.36 0.211 160.1 

1.12 0.211 161.0 

0.96 0.209 161.3 

0.83 0.2C8 161.8 

R A OECL SPEED 

82.6 -85.1 0.244 

01.7 -82.9 0.244 

81.6 -82.6 0.244 

82.4 -82.4 0.244 

84.2 -82.4 0.245 

87.1 -82 .4  0.245 

90.9 -82.3 0.246 

-0.09 0.191 160.7 104.5 -81.8 0.234 

-0.40 0.193 I6C.2 99.2 -81.9 0.234 

-1.01 0.196 159.9 94.8 -81 .8  0.234 

-3.01 0.198 159.7 91.6 -81.2 0.234 

17.24 0.199 159.5 98.3 -87.1 0.237 

3.07 0.200 159.4 07.2 -83.G 0.234 

1.87 0.200 159.5 86.9 -82.7 0.235 

1.40 0.200 159.6 87.h -82.5 0.235 

1.15 0.199 159.9 89.5 -82.5 0.235 

0.97 0.198 160.2 92.4 -82.4 0.236 

0.84 0.197 160.7 96.2 -82.3 0.237 

0.84 1.401 115.7 0.945 14.502 307.1 527.2 0.795 28.210A -0.09 0.180 159.5 109.7 -81.6 0.226 
TWO 10.712 18R.7 47.5 44.7 

46420.0 49930.0 0.579 236.2 -17.3 1-50 1.407 111.0 0.942 14.708 316.6 526.5 0.853 28.5636 -0.39 0.183 159.1 104.5 -81.7 0.226 
12.66 5.41 18.07 TWO 18.712 1RR.7 47.5 44.0 

4643c.n 49930.0 0.514 237.3 -15.8 1.60 1.402 106.4 0.939 1 4 . ~ 0 9  326.2 525.9 0.903 2 8 . ~ 7 5 ~  -0.95 0.185 158.7 100.0 -81.7 0.226 
11.07 5.41 1 6 . 4 ~  T W O  18.712 188.7 47.5 43.3 

46440.C 49930.0 0.462 237.3 -19.1 3.26 1.403 l " 1 .6  0.937 15.C37 335.9 525.5 0.942 29.132A -2.66 0.187 158.5 96.2 -81.3 0.226 
9.83 5.41 15.24 TWO 18.712 1RR.7 47.5 47.9 

46460.C 49930.0 0.394 221.7 -26.8 -2.87 1.402 92.0 0.935 15.218 355.8 525.0 0.984 29.453A 3.38 0.189 158.3 93.3 -83.2 0.226 
4.32 5.41 13.73 O N E  18.712 188.7 47.5 42.3 

46470.C 49930.9 0.391 216.C -20.0 -1.51 1 . 4 0 1  87.1 0.935 15.245 5.9 165.0 0.9840 29.506A 1.96 0.189 158.3 92.5 -82.7 0.226 
8.25 5.41 13.66 ONE 18.712 18R.7 47.5 42.2 

46480.0 49930.0 0.415 21C.3 -16.1 -1.05 1.399 82.2 0.936 15.229 16.2 165.1 C.9700 29.4876 1.45 0.189 158.4 93.2 -82.6 0.226 
8.77 5.42 14.19 ONE 18.712 188.7 47.5 42.3 

46490.0 49930.0 0.461 206.4 -13.5 -0.82 1.397 77.2 0.938 15.171 26.5 165.4 0.9400 29.402A 1.17 0.189 158.7 95.0 -82.4 0.227 
9.82 5.43 15.25 ONE 10.712 1RR.7 47.5 4?.6 

46500.0 49930.0 0.524 204.5 -12.1 
' 11.3P 5.43 lb .74  

-0.69 1.395 72.1 0.941 
ONE 18.712 188.7 47.5 

15.376 
42.9 

36.9 165.8 0.8970 29.2566 0.99 0.187 159.1 97.8 -82.3 0.228 

46510.0 49930.0 0.597 204.6 -11.7 -0.62 1.393 67.0 0.944 14.951 47.5 166.4 G.8390 29.0626 0.85 0.186 159.6 10'1.6 -82.2 0.228 
13.14 5.45 18.58 O N E  18.712 18n.7 47.5 43.5 

ARRIVAL O A T €  = 245C030.0 

46410.0 59030.0 C.650 234.0 -17.7 0.84 1.400 115.8 0.943 13.819 306.8 528.0 0.793 26.846A -0.09 0.170 158.3 114.8 -81.3 0.218 
14.48  5.31 19.78 T H O  20.022 iw.4 46.4 46.7 

12.67 5.31 17.98 T W O  2 0 . ~ 2 2  188.4 46.4 45.9 
4642C.C 50030.0 0.579 236.5 -17.4 1.07 1.401 111.1 0 - 9 3 9  13.996 316.3 527.3 0.852 27.1394. -0.37 0.173 157.9 109.8 -81.5 0.218 
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19R6 
I APTII-IIHANUS 

S P t t O  U A I IECL 
0 V 1  OV2 D V T  

'-514 237.6 - 1 6 . O  
i1.08 5.30 16.38 

0.461 237.4 -11.c! 
9.Rl 5.30 1 5 - 1 1  

0.395 221.6 -28.3 
11.32 5.31  13.63 

o . 3 ~  216.2 -20.5 
8.22 5.31 1 5 - 5 3  

9.413 21C.6 - 1 6 . 4  
8.73 5.31 i*.n4 

C.459 206.6 -13.7 
9.76 5.32 15.08 

C.52C 2 0 4 . 8  -12.3 
11-22 5.33 16-55 

0.5Y4 204.H - 1 1 . R  
1 3 . C 4  5.34 I H . 3 8  

I 1 v 1 PSI  1 ECCEY 
L E G  C O I S T  R A S  DtCLS 

1.55 1.401 106.4 0.936 
TWO 20.022 1flO.4 46.4 

2.98 1 . 4 0 1  101.7 0.934 
TWO 20.U27 1fl8.4 46.4 

-3.26 1.400 97.1  0.932 
LINF 20.027 1HH.4 46.4 

-1.62 1.399 R I . 2  0.932 
ONE 20.r22 1 8 8 . 4  46.4 

-1 .10  1.398 82.3 0.933 
ONF 20.022 1 8 8 . 4  46.4 

- 0 . 8 6  1.396 77.3 0.935 
ONE 2c.r22 1 8 8 . 4  46.4 

- n . v  1 . 3 9 4  72.3 0.937 
IlNE 70.C22 18fl.4 46.4 

-0.64 1.392 67.2 0.941 
ONE 20.022 188.4 46.4 

SUA T H E 1 1  THE12 PERIH APHEL I 2 V 2 PSI 2 R A 0tCL SPEED 
L A U U A  

14 .149  326.0 526.8 0.902 27.3976 -0.90 0.175 157.5 105.3 -81.5 0.218 
45.2 

14.276 335.7 526.4 0.941 27.6106 -2.39 0.177 157.3 101.3 -81.2 0.218 
44.7 

1 4 . 4 7 9  355.6 525.9 C.984 27.8756 3.76 0.179 157.C 99.8 -83.2 0.218 
4 4 . 7  

1 4 . 4 5 1  5.7 165.9 C.9840 27.918A 2.07 0.179 157.1 98.5 -82.7 0.218 
44.1 

14.437 15.9 166.0 0.9700 27.9036 1.50 0.179 157.2 98.9 -82.5 0.219 
44.2 

14.387 26.3 166.2 0.9410 27.R32A 1.20 0.179 157.5 1C0.6 -82.4 0.219 
44.4 

14.3C5 36.7 166.6 0.8980 27.7t2A 1.00 0.177 157.9 103.4  -82.2 0.220 
44.n 

14.196 47.2 167.2 0.8410 27.551A 0.86 0.176 158.4  1C7.0 -82.0 0.221 
45.3 

ARRIVAL 0ATL = 245P130.0 

4642C.C 53130.5 0 . S P C  236.8 -17.5 1.05 1.399 111.2 0.937 13.419 316.0 528.1 0 . 8 5 0  25.9fl5A -0.36 0.164 156.6 114.9 -81.2 0.211 
12.70 5.72 17.91 TWO 2c.633 IRH.I 45.3 47.11 

4643r.C 53130.3 0.515 277.9 -16.2 1 - 5 1  1.400 106.6 0.934 13.551 325.7 527.6 0.901 26.2C26 -0.86 0.166 156.2 110.5 -81.3 0.211 
11.09 5.21 1 b . W  Tho 20.633 I 8 f l . l  45.3 47.1 

4644C.* 50130.0 0-46C 237.6 -11.7 2.75 1.4C0 1G1.8 0.931 11.661 335.4 527.2 0.940 26.381A -2.16 0.168 156.0 106.4 -81 .1  0.211 
9 . R O  5.21 15.31 TkO 2C.633 18fl.1 4 5 . 3  46.6 

4645C.O 53130.0 0 . 5 8 1  249.7 32.7 19.78 1.400 97.1 O . Y 3 0  13.742 345.2 576.9 0.968 26.5166 -19.24 0.169 155.8 101.6 -73.7 0.215 
12.72 5.26 17.98 1WO 20.633 188.1 45.3 47.3 

46460.C 5cJ13C.O 3.39b 221.5 -30.1 -3.74 1.399 92.2 0.929 13.793 355.4 526.7 G.983 26.603A 4.23 0.170 155.7 1C6.7 -83.2 0.211 
R.35 5.21 13.56 ONF 20.633 188.1  45.3 + b . l  

4647C.C 50135.0 P.3P9 216.5 -21.1 -1.74 1.3YH 87.4 0.929 13.R12 5.5 166.7 0.9840 26.6406, 2-18 0.170 155.8 104.5 -82.6 0.211 
fl-19 5.21 1 3 . 4 0  UNE 2C.631 1Rb.l 45.3 46.0 

464ur . r  5 ~ 1 3 0 . 0  0.411 21c.1 -16.7 - 1 . 1 6  1.397 62.5 0 . 9 3 ~  13.799 15.7 166.8 0.9710 26.6284 1.55 c.170 155.9 104.8 -82 .4  0.212 
6-68 5.22 1 3 . W  IINE 20,633 18H.1 45.3 46.1 

46490.0 581130.0 0 . 4 5 0  2C6.9 - 1 4 . n  - 0 . 8 9  1.395 77.5 0.931 13.755 26.0 167.1 0.9420 26.5666 1.23 0.169 156.2 1Ch.3  -82.2 0.212 
9.69 5.22 14.9) ONF 20.633 IRR.1 4 5 . 3  46.3 

4650C.C 5n130.9 C.517 205.1 -12.5 -?.74 1.393 72.5 0 . 9 3 4  13.684 36.4 167.4 0.9000 26.4686 1.C2 0.168 156.6 108.8 -82.0 0.213 
11.14 5-23  I b . 3 8  ONE 20.h73 1 H f l . l  45.3 46.7 

46510.0 50130.0 0.590 215.1 -12 .0  -O.bb 1.391 67.4 0.938 13.588 46.8 167.9 0.8440 26.3356 0.87 0.166 157.1 112.2 -81 .8  0.214 
12.94 5.25 IH.1R ONE 20.637 I8H.1 45.3 47.2 

ARRIVAL O A T E  2 245ti230.0 

4642r.p 5n23c.o n.581 237.1 -17.b 1.04 1 . 3 9 8  1 1 1 . 4  0.934 12.942 315.7 528.9 0.848 2 5 . ~ 3 6 ~  -0.35 0.155 155.2 119.7 -80 .8  0.205 
12.73 5.13 l l . 8 7  T k O  19.215 If17.7 44.2 49.H 

4643C.C 50230.0 0.516 23R.2 -16.4 
11.11 5.13 16-24 

1.46 1.399 106.7 0.931 
Tu0 19.215 187.7 44.2 

13.160 325.3 528.4 0.899 
49.1  

25 -22 16 

4644fl.C 50230.0 (7.460 P37.9 -12.3 2.57 1.349 102.0 0.929 13.157 335.1 528.0 0.939 25.3741 -1.98 0.159 154.6 111.4 -80.8 0.205 
9.RC 5.13 14.'13 TWl l  1 9 . 1 1 5  1fl7.7 44.2 4fl.6 

4645C.G 50230.5 C.483 242.8 16.7 
10."3 5.14  1 5 . 4 8  

12.10 1.399 97.2 0.127 
TWO 19.215 187,7 44.2 

13.228 3 4 5 . 0  527.7 0.968 25.489A -11.56 0.160 154.4 105.4 -77.8 0.206 
B8.5 

46460.C 50230.0 0.398 221.3 -32.2 -4.37 1.39R 92.4 0.726 13.773 355.1 527.6 0.983 25.5634 4.85 0.161 154.4 113.9 -83.2 O.ZC5 
8.39 5.13 13.52 ONE 19.215 167.7 44.2 4H.P 

46470.0 5c!230.J (r.3RH 216.9 -21.8 
8.17 5.13 13.30 

-1 .88 1.397 87.5 0.926 
ONE 19.215 187.7 44.2 

13.290 
47.9 

5.2 167.5 0.9R50 25.5951 2.32 O s l b l  154.4 110.6 -82.4 0.205 

46480.C 5123G.q 0.4@9 211.3 -17.1 -1.23 1.396 82.6 0.927 13.278 15.4 167.6 0.9710 25.5856 1.61 0.161 154.5 110.5 -82.2 0.205 
8.64 5.13 13.77 ONE 19.215 187.7 44.2 40.0 

46490.0 50230.0 0.453 207.3 -14.2 -0.93 1.394 77.7 0.929 11.239 25.7 167.8 0.9440 25.5356 1.26 0.160 154.8 111.8 -82.0 0.205 
9.63 5.14 14.77 ONE 19.215 117.7 44.2 4H.2 

0.514 205.4 -12.7 
I l . 0b  5.15 16.21 

-0.77 1.392 
ONE 19.215 

72.6 0.932 
187.7 44.2 

13.176 
4A.6 

36.0 168.2 0.9020 25.4506 1-04  0.159 155.2 114.1 -81.7 0.206 

4651C.C 50230.0 0.586 205.4 -12.1 -0.68 1.390 67.6 0.935 13.091 46.5 168.7 0.8460 25.3366, 0 . 8 8  0.158 155.7 117.2 -81.5 0.207 
12.84 5.16 18.00 O N E  19.215 187.7 44.2 49.1 

A R R I V A L  O A T E  = 245C330.0 

46420.0 50370.0 0.583 237.4 -17.7 1-03 1.398 111.5 0.933 17.547 315.3 529.6 0.846 24.2486 -0.34 0.147 153.8 1 2 4 . 3  -80.4 0.199 
12.78 5.96 17.84 TWO 18.988 1117.5 43.2 51.7 

5643C.O 50330.0 0.517 238.6 -16.6 1.42 1.398 106.8 F.929 12.652 325.0 529.1 0.898 24.4C7A -0.79 0.149 153.4 120.2 -80.6 0.199 
11.14 5-36  16.20 TkO 18.988 187.5 43.2 51.1 
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EARTH-UR4NUS 

OCPAKT ARHIVC SPFFIJ 
l l V l  

H A  
IOV2 

O E C l  
O V T  

I 1  
L E G  

V 1 PSI I tCCFN 
COlST R A S  OECLS 

SNA T H E T l  l H E T 2  PERIH 
LAUlM 

APHEL 1 2  v z  P S I  2 R A OfCL SPEED 

46440.C 50330.9 0.461 238.2 -12.9 2.41 1.398 102.1 0.926 12.7% 334.8 528.8 0.938 24.538A -1.83 0.151 153.1 116.3 -80.5 0.199 
9.81 5.C5 14.H6 TWO 18.988 187.5 43.2 5C.5 

46450.C 5’333C.n 0.457 240.3 7.9 
Y.60 5.06 14.65 

46460.0 50330.0 p . 4 ~ 2  220.9 - 3 5 . 1  

46470.0 50330.0 9.287 217.2 -12.5 

8.48 5.55 13.53 

6 -15  5.05 13-29 

46480.0 50330.0 3.4C7 211.7 -17.5 
8 . f ~  5-06 13.65 

46490.0 5)330.1 0 . 4 5 0  207.7 -14.5 

46500.0 50330.0 0.510 205.7 -12.9 

9.5T 5.06 14.63 

11.98 5 -07  lb.05 

4651 c.0 5033C.d 

46420.0 50430.n 

4643r.O 50430.C 

46440.0 50430.0 

4645C.U 50430.C 

46460.0 50430.1 

4647P.0 50430.0 

46480.P 53430.’) 

46490.3 5u43C.S 

46500.C 50430.0 

46510.0 50430.0 

0.581 2n5.7 -12.3 
12.73 5.39 17.H2 

0.585 237.8 -17.R 
12.P3 5.bO 17.R3 

0.519 239.0 -16.7 
11.18 4.99 16-17 

0.462 238.6 - 1 3 . 4  
9.83 4.99 14 .H2  

G.43H 2a9.2 2.5 
9.29 4.19 14.28 

c.409 22C.I -39.Q 
n.63 4.99 13.62 

0 . 3 8 6  217.6 -23.3 
8 -13  4.98 13.12 

0 . ~ 5  212.2 - 1 0 . 5  
R.55 4.99  13.54 

0.447 218.1 - 1 4 . 9  
9.5P 4.99  1 4 . 5 0  

0 .5C7  2G6.l -13.1 
10.89 5.00 15.89 

0.577 206.1 -12.5 
12.63 5.0t 17.64 

8.77 1.398 97.4 0.924 
TWO 18.988 187.5 43.2 

-5.2p 1.397 92.5 0.923 
ONE 18.988 187.5 43.2 

-2.94 1.396 87.7 0.923 
ONt 18.988 187.5 43.2 

-1.30 1.395 8 2 . 8  0.924 
ONE 18.908 187.5 43.2 

-c.q7 1.393 77.8 0.926 

-0.w 1.391 77.9 0.929 

ONE 18.9M8 187.5 43.2 

ONE 18.988 107.5 43.2 

-C.70 1.389 67.8 0.933 
ONE 18.988 187.5 43.2 

12.HPZ 344.7 528.5 0.967 24.6376 -8.24 0.152 153.0 110.1 -78.6 0.199 
50.3 

12.942 354.8 528.3 0.9R3 24.7C2A 5.68 0.153 152.9 121.5 -83.1 0.199 
59.0 

12.857 4.8 168.3 0.9850 24.730A 2.47 0.153 152.9 116.4 -82.2 0.199 
4 9 . 8  

12.847 15.0 168.4 0.9720 24.721A 1.67 0.153 153.1 116.0 -81.9 0.199 
49.9 

12.912 25.3 168.6 0 . 9 4 5 0  24.6796 1.29 0.152 153.3 117.1 -81.7 0.199 
50.1 

12.755 35.6 168.9 0.9040 24.6076 1.06 0.151 153.7 119.2 -el.& 0.200 
5c.5 

12.679 4b.S 169.4 0.8490 24.509A 0.89 0.149 154.3 121.9 -81.1 0.201 
51.0 

A R R I V b L  O A T t  = 2450430.0 

1.02 1.397 111.7 0.931 
TWO 2C.510 187.2 42.1 

12.215 314.9 530.3 0.844 
53.7 

23.5H6A -0.33 0.139 152.3 128.4 -79.8 0.194 

1.38 1.397 107.0 0.927 12.310 324.6 529.9 0.89b 23.7246. -0.75 0.141 151.9 124.7 -80.1 0.194 
T k O  20.51P 187.2 42.1 53.0 

2.27 1.398 102.3 0.924 12.388 334.4 5?9.5 0.937 23.8386 -1.70 0.143 151.6 12C.9 -80.1 0.193 
T.0 2C.510 lR7.2 42.1 52.5 

6.92 1.397 97.5 0.922 12.446 344.3 529.2 0.966 23.9256, -6.40 0.144 151.4 115.0 -78.8 0.194 
THO 2C.510 187.2 42.1 52.2 

- 6 . 3 7  1.397 92.7 0.921 12.482 354.4 529.1 C.983 23.9816 6.85 0.145 151.3 129.6 -83.0 0.194 

- < ’  
ONE 2C.51P 187.2 42.1 52.P 

-2.72 1.355 87.9 0.921 12.495 4.5 169.0 0.9850 24:OPhA’ 2.64 0.145 151.4 122.0 -81.8 0.193 
ONE 20.510 187.2 42.1 5 1 . 8  

-1.37 1.394 H3.d C.922 12.486 14.7 169.1 0.9730 23.9996 1.73 0.145 151.5 121.3 -81.5 0.193 
ONE 2C.510 187.2 42.1 5l.R 

-1.01 1.392 78.0 C.924 12.455 24.9 169.3 0.946U 23.9631 1.32 0.144 151.8 122.1 -81.3 0.194 
ONE 20.51C 187.2 42.1 57.1 

-1.83 1.390 73.1 C.927 12.404 35.2 169.6 0.9060 23.9PlA 1.08 0-143 152.2 123.8 -81.0 0.195 
ONF 2 ~ . 5 i n  187.2 42.1 52.4 

-0.72 1.3R8 68.1 0.931 12.335 45.6 170.0 0.8520 23.Rl7A 0.90 0.141 152.7 126.3 -80.6 0.196 
ONE 20.5ir  187.2 42.1 53.0 

A R K l V A L  O A T t  = 2450530.0 

46420.0 50530.0 0.588 238.2 - 1 R . O  1.01 1.396 111.9 0.929 11.935 314.4 531.0 0.842 23.0?7A -0.32 0.131 150.6 132.2 -79.3 0.190 
12.89 4.94 17.83 TmO 20.362 186.9 41.0  55.7 

46430.0 50530.0 0.521 239.4 -16.9 1.35 1.397 107.2 0.926 12.071 324.2 530.5 0.894 23.148A -0.72 0.134 150.3 128.7 -79.6 0.189 
11.23 4.93 1fi.16 T W O  2r.362 186.9 41.0 55.0 

46440.0 50530.0 0 . 4 6 3  239.0 -13.9 2.16 1.397 102.5 0.973 12.092 334.0 530.2 0.936 23.2480. -1.58 0.135 150.0 125.2 -79.7 0.188 
9.86 4.93 14.79 TU0 20.362 lR6.9 41.0 5 4 . 5  

4645o.c 50530.0 0.432 238.7 -1.2 5.75 1.397 97.7 0 . 9 2 ~  12.144 343.9 529.9 0.966 23.3236 -5.23 0.137 149.8 119.7  -78.8 0.188 
9 . 1 4  4.93 1 4 - 0 6  TWO 20.362 186.9 41.0 54.1 

46460.6 50530.0 0.422 218.5 - 4 4 . 6  -H.15 1.396 92.9 0.919 12.178 354.0 529.8 0.982 23.3731 8.62 0.138 149.7 138.9 -82.9 0.189 
8-93  4.93 l j . 8 6  IlNE 20.362 186.9 41.0 54.0 

4647C.O 50530.0 0.386 218.1 -24.2 -2.42 1.395 88.0 0.919 12.190 4.1 169.7 0.9850 23.395A 2.83 0.138 149.7 127.3 -81.4 0.188 
8.12 4.92 13.05 ONE 20.362 lR6.9 41.0 53.7 

4648C.0 50530.0 0.403 212.7 -18.5 -1.45 1.393 83.1 0.920 12.1R2 14.3 169.8 0.9740 23.390A 1.81 0.138 149.9 126.1 -81.1 0.188 
8.51 4.43 13.44 UNE 2P.362 186.9 41.0 53.8 

46490.0 50530.0 0.445 208.6 -15.2 -1.56 1.392 7H.3 0.922 12.154 24.5 170.0 0.9480 23.3604 1.36 0.137 150.1 126.6 -80.8 0.189 
9.44 4.93  14-37 DNF 20.362 186.9 41.0 54.0 

4650C.C 50530.C 0.5r3 206.6 -13.4 -0.86 1.390 73.3 0.925 12.107 34.8 170.3 0.9080 23.3061 1-10 0.136 150.5 128.1 -80.5 0.190 
10.8C 4.94  15.75 ONE 20.362 186.9 41.C 54.4 

46510.0 50530.0 0.573 206.5 -12.7 -0.74 1.307 66.3 0.929 12.044 45.1  170.7 0.8550 23.234A 0.92 0.134 151.1 130.2 -80.1 0.191 
12.52 4.96 17.48 ONE 20.367 186.9 41.0 54.9 

A R R I V A L  DATE = 2450630.0 

4642C.C 50630.0 0.590 238.6 -18.1 1-30 1.396 112.1 0.928 11.696 314.0 531.6 0.839 22.5526 -0.31 0.124 148.9 135.6 -78.6 0.185 
12.96 4.89 17.85 TkO 18.915 186.7 39.9 57.7 

4643n.0 50630.0 0.523 239.9 -17.1 1.32 1.396 107.4 0.924 11.775 323.7 531.2 0.892 22.658A -0.70 0.127 148.5 132.4 -79.0 0.184 
11.29 4.88  16.17 TWO 18.915 186.7 39.9 57.0 
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19R6 
EAUTM-URANUS 

DEPART ARRIVE SPtE0 R A 0ECL I 1 V 1 P S I  I ECCEN SHA THETl THET2 PEKIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
[ ) V I  OV2 O V I  LEG C 0 1 5 1  KAS OtCLS LAHOA 

4644C.O 5u630.0 0.465 239.5 -14.3 2.15 1.396 102.7 0.921 11.840 333.6 530.9 C.934 22.7466 -1.49 0.128 1411.2 129.1 -79.2 0.184 
9.9C 4-87  14.77 TCU 18.915 186.7 39.9 56.4 

46450.C 50630.0 C.428 23M.7. -3.8 4.94 1,396 77.9 0.919 11.8119 343.5 530.6 0.965 22.fl13A -4.42 0.130 148.1 124.1 -18.5 0.184 
9.r0 4.87 11.93 Tho 18.915 106.7 39.9 56.1 

4646r.0 50630.0 n.451 714.7 - 5 3 . 1  -11.14 1.395 13.1 0.918 11.919 353.6 530.5 0.982 22.857A 11.60 0.131 148-0 151.0 -82.7 0.185 
9.57 4 . R I )  1 4 . 4 h  ONE 18.915 146.7 19.9 56.1  

4647C.0 50610.1) fl.385 21R.5 -25.3 -2.66 1.394 88.2 0.917 l l . Y 3 1  3.1 170.4 0.S860 22.817A 3.06 0.131 148.0 132.1 -81.0 0 . 1 8 4  
8.12 4.87 12.99 ONE 18.915 186.7 39.9 55.7 

46480.0 50630.0 c.4r2 213.2 -19.0 -1.54 1.393 83.4 0.918 11.974 13.8 170.5 0.9750 2 2 . 8 i 3 ~  1.89 0.131 148.1 130.5 -00.6 0.184 
8.47 4 - 8 7  13.34 flNF 18.915 186.7 39.9 55.7 

4649C.P 5Ub3fl.7 P.442 2fl9.1 -15.6 -1.11 1.391 71.5 0.97n l l . f l9H 24.1 110.6 0.9490 22.847A 1 - 4 0  0.130 148.4 130.8 -80.3 0.184 
1.37 4 - 8 8  14.25 ONE 18.Y15 146.7 39.9 55.9 

465CC.0 5063C.0 C . 4 9 1  2C7.9 -13.7 -0.H9 1.3H9 73.5 0.923 11.R56 34.3 170.9 0.9100 22.8ClA 1.12 0.129 1 4 8 . 8  132.0 -80.0 0.185 
10.72 4 . 8 9  1 5 . W  UNE 1H.915 186.7 39.9 5D.3 

4651C.O 5063C.O 0.5f.CJ 206.9 -17.9 -0.76 I . ? R 7  6H.6 0.927 11.79H 44.7 171.3 0 . 8 5 8 0  22.73RA 0.93 0.127 149.3 133.8 -19.6 0.186 
12.41 4.40 1 7 . 3 2  UNE 18.~15 180.7 39.9 56.8 

4652C.C 5Cb30.0 0.646 2OH.2 -13.’1 -0.68 1.785 63.5 0.932 11,728 55.0 171.7 0.7930 22.662A 0.78 C.125 150.1 136.0 -79.1 0.188 
14.313 4.92 I q . 3 0  CINE 18.915 1Rb.7 39.9 57.5 

ALPlVAL O A T F  = 245C730.0 

4642c.o 5 ~ 7 3 0 . 0  

46430.0 W173D.11 

4644(1.(, 511731 .9 

4 6 4 5 0 . ~  5973r.o 

4646C.C 5:71P. 1 

4647o.c 5n73c.r) 

46480.G 50730.0 

46490.0 30730.0 

46500.C 50730.0 

46510.0 50730.0 

46520.0 50730.0 

0.5GL13 25Y.O -18.2 
13.r3 4.~4 17.119 

?*.99 1.395 112.3 0.927 
T W O  19.467 1 8 t . 4  3n.H 

11.492 313.5 532.2 0.836 
59.7 

22.147A -0.31 0.11s 147.1 138.7 -78.0 0.181 

C.525 24P.q -17.3 1.29 1.396 107.6 0.923 11.565 323.3 531.8 0.89C 22.2406, -0.67 0.120 146.7 135.8 -78.4 0.181 
11 .39  4 . H 3  I h . 1 R  IkO 19.467 1 8 6 . 4  3H.H 59.C 

o . d , h f 3  240.0 - 1 4 . r  1.96 i.3‘>6 i 0 i . s  n . w ,  11.675 333.1 531.5 6.933 22 .318~ -1.40 0.122 146.4 132.7 -78.6 0.1~0 
‘J.94 4 .Y3  14.7r Tho 19.467 1Hh.4 3H.R 58.4 

T.627 278.U -5.8 4.34 1.3$5 YB.1 0.917 11.670 343.1 531.3 fl.964 22.3776 -3.84 0.123 146.2 128.1 -78.2 0.1EO 
Y . C 3  4.82 13.05 lhil  19.41r7 1 H t . 4  3R.R 5R.n 

0.526 207.6 - h h . 9  -17.71 1.395 93.2 0.916 11.699 353.2 531.1 0.982 22.4166 17.6h C.124 146.1 17C.6 -82.4 O.lR3 
11.35 4.R7 1b.22 ONE 19.4h7 l a 6 . 4  30.R 55.5 

3.385 219.c -26.5 
8.12 4.02 12.04 

- 7 . 9 4  1 .394  88.5 0.916 
CIrlE 19.467 156.4 3 8 . 8  

11.710 
57.6 

3.2 171.1 O.9R60 22.4346 3.34 0.124 146.2 136.5 -8C.5 0.179 

ll.4rO 213.8 -19.6 -1.63 1.392 83.6 C.917 1 1 . 7 ( 4  13.4 171.1 0.9760 22.432A 1.9R 0.124 146.3 134.5 -8C.1 0.180 
8.43 4.R2 1 7 . 7 6  ONE 19.467 186.4 3 4 . 8  57.7 

0.439 209.7 -15.9 -1.16 1.390 78.7 0.919 I l . 6 8 S  23.6 171.3 0.9510 22.4196 1.44 0.124 146.5 134.5 -79.8 0.180 
9.31 4 . R 3  14.14 I I N E  19.467 186.4 38.11 57.1) 

C.496 207.5 -14.0 
10.63 4.14 15.47 

-9.92 1.3HR 73.R 0.922 
ONF 19.467 186.4 3H.R 

11 .641 
58.3 

33.9 171.5 0.9120 22.370A 1 . 1 4  0.122 146.9  135.5 -19.4 0.181 

0.564 207.3 -13.2 -0.70 1.386 68.8 0.926 11.588 44.1 171.9 0.8610 22.3158 0.94 0.121 147.5 137.0 -19.0 0.182 
12.30 4.85 17.16 ONE 19.467 186.4 38.8 5 R . B  

0.641 208.6 - 1 3 . 2  - r .7c  1.384 63.8 0.931 11.573 54.5 172.3 0 . 7 9 7 ~  2 2 . 2 4 9 ~  0.79 0.119 148.2 139.0 -78.5 0.184 
14.25 4.H7 lc1.12 nNE 19.467 186.4 38.H 59.4 

ARRIVAL DATE = 2450830.0 

4642n.C 511830.0 0.597 2JS.5 -18.3 C.98 1.395 112.6 0.926 11.316 313.0 532.8 0.833 21.8006 -0.30 0.112 145.1 141.4  -77.3 0.178 
13.12 4 . R F  17.92 ThU 20.797 lH6.2 37.8 61.7 

46430.C 50830.9 0.528 240.1 -17.5 1.27 1.395 107.8 0.922 11.385 322.8 532.4 0.887 21.882A -0.65 0.114 144.7 138.7 -77.8 0.177 
11.42 4.79 16.21 l k f l  20.797 186.2 37.8 61.0 

46440.0 50830.3 0.468 L4f!.6 -15.1 
9.99 4.79 14.77 

1.88 1.395 103.1 0.919 
Tho 2r.797 lqh.2 37.8 

11.441 332.7 532.1 C . 9 3 1  
60.4 

21.9514, -1.32 0.116 144.4 135.9 -78.0 0.176 

46450.C 50R3r.n 0.426 23’2.1 -7.5 3.Y9 1.395 98.3 0.916 1 1 . 4 8 3  342.6 531.9 0.962 22.0P4A -3.39 0.117 144.3 131.8 -71.7 0.176 
9.32 4.78 13.un T ~ O  20.797 106.2 3 7 . ~  69.0 

4647G.C 50830.0 0.386 2 1 9 . 4  -27.9 -3.27 1.393 88.7 0.914 11.521 2.8 171.7 0.9860 22.056A 3 - 6 6  0.118 144.2 14P.6 -79.9 0.176 
8 . 1 3  4.78 12.91 ONE 20.797 186.2 37.8 59.6 

4648C.0 50830.0 0.398 214.5 -2n.2 
8.40 4.78 13-18 

-1.74 1.392 83.8 0.915 
ONE 20.797 186.2 37.8 

11.515 
59.6 

12.9 171.7 0.9770 22.0546 2.01 0.118 144.3 138.1 -19.5 0.116 

46490.0 50R30.0 0 - 4 3 6  21C.3 -16.4 -1.21 1.300 79.0 0.917 11.494 73.1 171.9 0.9530 22.035A 1.49 0.118 144.6 137.9 -79.2 0.116 
9.24 4.79 1 4 . P 3  OhE 2C.797 186.2 37.8 59.8 

46500.0 50830.0 C.492 208.C -14.3 4 - 4 5  1.388 74.0 0.920 11.458 33.3 172.1 C.9150 22.OClA 1.17 0.116 145.0 138.6 -78.8 0.177 
13.54 4.80 15.31 ONE 2G.797 186.2 37.8 60.2 

46510.0 50830.0 0.560 207.7 -13.4 - J . H C  1.386 69.1 0.924 11.408 43.6 172.4 0.8640 21.953A 0.96 0.115 145.5 139.9 -78.4 0.178 
12.19 4 - 8 1  17.00 ONE 20.797 186.2 37.8 60.7 

4652G.C 50830.0 0.636 209.0 -13.4 -0.72 1.384 6 4 . 1  0.929 1 1 . 3 4 8  53.9 172.8 0.8010 21.8956 0.80 0.113 146.2 141.6  -77.9 0.180 
14.12 4.83 1H.95 ONE 26.797 186.2 37.8 61.3 
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1986 
EARTH-IJRANUS 

1 1 V 1 PSI 1 ECCEN SHA THETI THETZ P E R l H  APHEL I 2 V 2 PSI  2 R A OECL SPEED 
LCG C O l S l  HAS O€CLS LAHOA 

DEPART AHRIVE SPCEO R A OECL 
ov1 OV2 OVT 

46420.0 5G930.0 . 0 . h P O  240.0 -18.5 
13.21 4.77 17.98 

4643C.O 5093C.0 0.531 241.4 -17.7 
11.49 4.76 16.25 

4644C.C 50930.0 0.471 2 4 1 . 1  -15.5 
1 C . C 4  4.75 14.79 

4645C..@ 5F93C.0 0.426 239'.6 - 8 . 8  
Y.02 4.74  13.77 

ARRIVAL DATE = 2450930.0 

0.97 1.394 112.8 0.526 11.166 312.4 533.4 0.830 21.502A -0.29 0.106 143.0 143.8 -76.6 0.175 
TWO 19.936 185.9 36.7 63.7 

1.24 1.395 10R.1 0.921 11.230 322.3 533.0 0.885 21.575A -0.63 0.108 142.6 14b.C -77.1 0.174 
T k O  19.936 105.9 36.7 63.0 

l a d l  1.395 103.3 0.918 11.282 332.2 532.7 0.929 21.6366 -1.26 0.110 142.4 138.8 -77.4 0.173 
TkO 19.936 185.9 36.7 62.4 

3.53 1.394 9H.5 0.915 11.372 342.1 532.5 0.961 21.6836 -3.03 0.112 142.2 135.1 -77.2 0.172 
Tkll  19.936 185.9 36.7 6 2 . 0  

4647P.O 5093C.0 5.387 21S.R -79.5 - 3 . 6 8  1.393 88.9 0.913 11.350 2.3 172.3 0.986D 21.7306 4.06 0.113 142.2 144.4 -79.4 0.172 
8.15 4.74 17.89 ONE 19.936 185.9 36.7 61.6 

464HO.I 5d930.0 0.4Y7 21'2.1 -70. '> -1.R5 1.341 8 4 . 1  0.914 11.353 12.4 172.3 0.9770 21.7296 2.18 0.113 142.3 141.3 -78.9 0.172 
H.9b 4.14 13.10 ONE 19.936 1H5.9 36.7 h l .6  

4649c.e 50930.~1 c . 4 3 3  210.9 - 1 6 . ~  -1.27 1.389 79.2 0.916 11.334 22.6 172.5 0.9540 2 1 . 7 1 3 ~  1.54 0.112 142.5 140.9 -78.6 0.173 
' l . l l l  4 - 1 5  11.11 IINE 19.936 1R5.9 36.7 61.8 

4650U.b 5093L.3 i . 4 R Y  208.6 - 1 4 . 6  4 - 9 9  1.387 74.3 0.914 11-30? 32.8 172.7 0.9170 21.6836 1.19 0.111 142.9 141.4 -78.2 0.174 
11.45 4.7h 15-21 CINE 19.936 185.9 36.7 62.1 

46510.0 51930.7 0.555 268.7 -13.7 - 0 . 8 3  1.385 69.4 0.923 11.254 43.1 173.0 0.R670 21.6421 0.97 0.109 143.4 142.5 -71.8 0.175 
1 2 . ~ 8  4.77 16.05 ONE 19.936 185.9 36.7 62.6 

46520.0 51193C.O 0.h31 2C9.4 -13 .6  -9.73 1,383 64.4 0.928 11.198 53.3 173.3 C.0050 21.591A 0.81 0.107 144.1 143.9 -77.3 0.177 
13.99 4.79 18.78 ONE 19.936 185.9 36.7 63.2 

ARRIVAL OAT1 = 2451030.0 

46420.C 5103C.G 0.6rG 240.4 -19 .6  1.96 1.394 111.1 0.975 11.036 311.9 533.9 0.827 21.246A -0.29 0.100 140.8 146.0 -75.9 0.172 
13.3C 4.74 1R.34 T k O  1R.045 185.7 35.6 65.7 

E 

46430.0 51030.0 C.535 241.9 -17.9 
11.57 4 . 7 3  1 6 - 2 9  

1.22 1.344 108.3 6.921 
T k O  10.H45 lR5.7  35.6 

11.096 321.7 533.6 C.882 
64.9 

21.3116, -0.61 0.103 140.4 143.8 -76.4 0.171 

4644G.C 51030.0 0.473 241.7 -15.R 1.75 1.394 103.6 0.917 11.146 331.6 533.3 0.927 21.3656 - 1 . Z C  0.105 140.2 1 4 1 . 4  -76.7 0.170 
1C.10 4.72 14.82 IWO 1 8 . R 4 5  185.7 35.6 64.3 

46450.C 51030.0 e.427 24C.l -9.9 3.24 1-394 98.R 0.914 11.183 341.6 533.1 0.960 21.4016 -2.75 0.106 140.0 138.1 -76.7 0.169 
9 . r 4  4.71 13.75 THO 10.R45 185.7 35.6 63.9 

46470.0 51030.C 0.388 220.1 -31.5 - 4 . 1 8  1.392 89.2 0.912 11.21R 1.8 172.9 (1.9Rb0 21.4496 4.56 O.lOf l  140.0 148.0  -78.0 0.169 
8.19 4.71 12.89 ONE 18.845 185.7 35.6 63.5 

464RC.0 51030.0 0.395 215.8 -21.6 -1.98 1.391 84.3 0.913 11.214 11.9 172.9 0.9780 21.44944 2.30 G.lC7 140.1 144.2 -78.3 0.169 
R.33 4 - 1 1  13.04  ONE 18.R45 1R5.7 35.6 63.5 

4649P.0 51030.0 0.430 211.5 -17.3 
9.11 4.71 13.03 

-1.33 1.389 79.5 0.915 
ONE 18.845 185.7 35.6 

22.1 173.0 0.9560 21.436A 1.59 0.107 140.3 143.6 -17.9 0.170 

46500.C 51030.0 0.484 209.2 -14.9 -1.02 1.387 74.6 0.918 11.165 32.3 173.2 0.9200 21.4106 1.22 0.106 140.7 143.9 -77.6 0.171 
10.36 4.72 15.03 ONE 18.845 185.7 35.6 64.0 

46510.C 51030.0 0.551 208.7 -13.9 -0.85 1.3H5 69.7 0.922 11.122 42.5 173.5 0.8710 21.374A 0.99 G.104 141.2 144.8 -77.1 0.172 
11.97 4.74 16.71 ONE 18.H45 185.7 35.6 64.5 

46520.C 51030.0 0.626 209.9 -13.8 
13.86 4.76 18.62 

-0.75 1.383 64.7 0.927 
ONE 18.845 185.7 35.6 

11.069 
65.1 

52.7 173.8 0.8090. 21.325A 0.82 0.102 141.9 146.0 -76.6 0.174 

ARHIVAL OATF = 2451130.0 

4642C.t 5113r.F C . C ( H  240.9 -1R.7 G.95 1.393 113.3 0.525 10.924 311.3 5 3 4 . 4  0.823 21.026A -0.28 0.095 138.4 147.9 -75.2 0.170 
13.41 4.71 18.12 TkO 20.034 1R5.5 34.5 67.6 

4643C.O 51130.0 0.538 242.5 -18.0 
11.66 4-10 16-35 

1 - 2 0  1.394 108.6 0.920 
TWO 20.034 185.5 34.5 

10.981 321.2 534.1 0.879 
66 -9 

21.0836 -0.59 0.098 138.1 145.9 -75.7 0.168 

4644C.0 51130.0 0.476 242.4 -16.1 1.69 1 . 3 9 4  103.8 0.916 11.028 331.1 533.8 0.925 21.132A -1.14 0.100 137.9 143.7 -76.1 0.167 
10.17 4.69 14.85 ThO 20.034 185.5 34.5 66.3 

46450.0 51130.0 0.428 240.6 -10.8 3.60 1.394 99.0 0.913 11.064 341.1 533.6 0.958 21.169A -2.51 0.101 137.7 160.7 -76.1 0.167 
9.C7 4.68 13.75 TWO 20.034 185.5 34.5 65.8 

4646G.O 51130.0 0.5C03 246.2 26.1 15.32 1.393 94.3 0.912 11.C87 351.0 533.5 0.979 21.195A -14.89 0.102 137.7 128.0 -72.5 0.169 
10.79 4.71 1 5 - 3 0  Tho 20.034 185.5 34.5 66.0 

4647C.C 5113P.3 0.391 220.3 -13.9 -4.H2 1.392 89.4 0.911 11.057 1.2 173.4 0.9860 21.2CBA 5.19 0.103 137.7 151.4 -78.2 0.167 
8.25 4.621 12.92 ONE 2c.034 185.5 34.5 65.5 

O . > W  216.5 - 7 2 . 4  
8.30 4.68 12.97 

-2.12 1 . 3 Y C  84.6 0.912 
ONE 20.C34 185.5 34.5 

11.3 173.5 0.9790 21.201IA 2.44 0.103 137.8 146.0 -77.6 0.166 

46490.0 5lI30.C 0.428 212.2 -17.R -1.39 1.389 79.7 0.914 11.077 21.5 173.6 0.9580 21.197A 1.64 0.102 138.0 145.9 -77.3 0.167 
9.r5 4.6H 13.73 ONE 20.034 185.5 34.5 65.6 

4r,wt-.rr 5 1 1 3 0 . 0  n.41m 7nq.n - 1 5 . 3  - l .ofl  1 . 3 n i  74.9 0.917 I I . ~ ~ R  31.7 173.7 0.9220 21.1156, 1.75 0.101 138.4 146.1 -76.9 0.168 
l f , . , o t  4.b9 l4.*tt,  ON1 .'0.1114 1115.% 14.'. il-~.'l 

46510.0 51130.0 0.546 209.2 -14.2 -0 .88  1.385 70.0 0.q21 I l . f lC0  41.9 174.0 0.8740 21.1436 1.00 0.099 138.R 146.8 -76.5 0.169 
11.86 4.71 16.56 ONE 20.034 185.5 34.5 66.4 



1986 
EbRTW-UPDNUS 

OEPbRT 4 R R I V E  SPEED R A OECL I 1 V 1 PSI 1 ECCfN SI44 THETl THE12 P E R I H  APHEL I 2 V 2 P S I  2 R A OECL SPEED 
OV1 O V Z  O V T  LEG C O I S T  KAS OtCLS LAVDA 

4652F.C 5113C.O 0.621 21n.4 -14.0 -0.77 1.382 65.9 (1.926 10.959 52.1 174.3 0.8140 21.1C4A 0.83 0.P97 139.5 147.8 -76.0 0.171 
13.73 4.73 1 8 . 4 5  ONE 20.C34 1R5.5 34.5 65.9 

ARRIVAL DATE = 2451330.0 

4642G.C 51330.5  0.617 242.” -19 .C  P.Y4 1.393 113.9 0.924 10.745 310.1 535.4 0,816 20.675A -0.27 0.086 133.2 151.1 -73.8 0.166 
13.63 4.67 1P.21 TWO 19.4711 185.0 32.4 71.4 

46430.r 51330.0 ’ 3 . 5 4 8  243.7 -18.4 1.16 1.393 lC’Y.1 C.919 1C.797 320.0 535.1 0.873 20.7206 -0.56 0.089 133.0 149.4 -74.4 0.164 
11.84 4.65 16-49 Tho 19.478 1 R S . O  32.4 70.7 

4644C.R 5133C.0 e.482 243.7 -16.7 1.5R 1.393 104.4 9.915 I O . H 3 9  329.9 534.9 0.920 20.7596 -1.05 0.091 132.8 147.5 -74.8 0.163 
10.31 4-64 14.95 TkO 19.478 185.6 32.4 70.1 

4645r.C 51310.0 0.412 242.0 -12.4 2.62 1..193 99.6 9.912 10.H72 339.9 514.7 0.955 20.788A -2.15 0.092 132.7 145.1 -74.8 0.162 
9.15 4 . 6 3  17.7R Tho 19.478 1M5.0 32.4 h9.7 

4646C.C 51330.1 G.429  241.9 7.6 8.33 1.392 94.0 0.910 10.894 349.9 534.5 0.978 20.8094. -7.92 0.G93 132.7 137.7 -73.5 0.162 
9.C7 4.64 13.71 T U 0  19.478 185.0 32.4 69.5 

4647U.C 51730.0 b.4C1 219.7 - 4 1 . b  -6.83 1.391 YC.0 0.91c‘ 10.9P3 0.1 174.5 G.9870 20.8204 7.19 0.G94 132.7 158.6 -77.1 0.162 
0.51 4.6? 1 7 - 1 4  ONE 19.478 1H5.0 32.4 69.3 

(1.422 213.7 - 1 R . R  
d.93 4.63 17.56 

-1.54 1 . 3 8 ~  o r . 3  0.912 
ONE 19.478 185.0 37.4 

lO.UP7 
69.4 

2C.3 174.6 0.9610 20.8146 1.77 0.093 133.0 149.9 -76.0 0.162 

465Cr.C 51330.0 5.473 7 l l . n  -16 .1  -1.14 1.3Rh 75.4 0.915 10.862 3C.5 174.7 0.5280 20.797A 1-32 0.092 133.3 149.8 -75.7 0.163 
1.1.r9 4.64 14.73 ONE 19.47ti 155.0 32.4 e 9 . r  

46510.C 51330.5 0.537 21r.4 -14.8 -0.9’3 1.3R4 7 i . 6  C.919 IO.H27 40.7 174.9 O . f l 8 1 0  20.7736 1.04 0.090 133.7 150.2 -75.2 0.164 
11.63 4 - 6 4  16-29 ONE 19.478 1 R 5 . 1  32.4 70.1 

4652°C 51330.0 C.610 211.3 -14.5 -C .81  1.382 65.7 0.924 1C.783 50.8 175.2 0.8220 20.744A 0 . 8 5  0.C88 134.3 150.9 -74.7 0.166 
1 3 . 4 6  4.67 1R.14 ONE 19.478 195.0 32.4 70.6 

4642C.0 51530.3 C.676 243.0 -19.2 
13.87 4.64 18.50 

~ 6 4 3 n . ~  5 1 5 m . n  1.554 244.9 -18.7 
1 2 . ~ 5  4.62 16.67 

1 0 . 4 8  4.60 15.08 
4 6 4 4 P . C  51530.0 r.489 245.1 -17.3 

4645C.C 51530.0 “437 243.5 -13.7 
9.25 4.60 13.81, 

4646O.C 51530.0  0.413 241.6 -0.7 
8.73 4.59 1 3 . 3 2  

4647fl.G 5153C.O 0.445 214.8 - 5 4 . 5  
9.44 4.61 1 4 . C 5  

46400.P 51530.0 0.39C 219.6 -26.4 
8.21 4.59 I Z . R 9  

46490.C 51530.0 0.417 215.3 -20.0 
8 - 6 1  4.59 13.40 

46500.C 51530.0 0.4b5 212.4 -16.9 
9.91 4.60 14.52 

4651C.C 51530.5 0.578 211.6 -15.4 
11-61 4.62 16-02 

46520.C 51530.0 0.6CL 212.4 -15.3 
13.19 4 - 6 3  17.81 

46440.0 51730.~7 0.497 246.6 -17.8 
1Q.66 4.5R 15.24 

4645C.O 51730.0 0.442 245.1 -14.R 
9.311 4.57 13.95 

46460.0 51730.0 0.410 242.5 -5.5 
b.05 4.36 13.21 

4648o.r 51730.~3 0.389 2 2 1 . ~  -29.2 
8.21  4 - 5 6  12.77 

4.549r.o 517j0 .3  0.412 217.0 -21.3 
8-70 4.56 13.26 

AHHIVAL O A T t  - 2451530.0 

0.91 1.392 1 1 4 . 5  0.924 1 0 . 6 1 4  308.8 536.3,0.807 20.4214. 
TU0 20.547 184.6 30.2 75.1 

1.13 1.393 109.7 0.919 13.661 318.7 536.0 0.866 20.4556 
l h f l  20.547 184.6 30.2 74.4 

1 . 5 ~  1.393 in4.9 0.914 10.700 378.7 535.8 0,915 20.4856 
TWO 2F.547 1 R 4 . 6  3C.2 71.8 

2.14 1.393 1130.1 0.911 10.720 338.7 535.6 0.952 20.5094 
TWO 20.547 184.6 30.2 73.4 

5.79 1.392 95.4 0 . 9 C 9  
Thll 20.547 1H4.6 30.2 

ln.751 348.7 535.5 0.916 
73.1 

20.5264. 

-11.34 1.351 1C.5 0.908 10.741 358.9 535.5 0.986 20.5356 
ONE 20.547 184.6 30.2 73.1 

-2.92 1.389 85.7 0.909 10.760 9.0 175.5 0.9830 20.5371 
ONE 2C.547  1R4.6 30.2 12.9 

-1.7r 1 . 3 6 8  80.9 0.910 
ONE 20.547 104.6 30.2 

10.748 
73.0 

19.1 175.5 0.9650 20.5316 

-1.23 1.3tI6 76.1 0.913 10.726 29.2 175.6 0.9330 20.5196 
’INF 20.547 1 ~ 4 . 6  3r.z 73.3 

-6.99 1.3H4 71.2 0.917 10.695 39.4 175.8 0 . 6 8 8 0  20.5026 
ONE 20.547 184.6 30.2 73.7 

- 0 . 8 5  1.3111 66.3 0.927 10.655 49.5 176.0 0.8310 20.4794. 
IJNt 2@.547 184.6  30.2 74.1 

ARRIVAL O ~ T E  = 245173n.o 

0.91 1.392 115.1 0.924 10.520 307.5 537.1 0.799 20.240A 
Trio 19.11R 184.2 28.1 78.6 

1.99 1.393 l l C . 3  0.919 
TU0 19.11R 184.2 28.1 

10.563 317.4 536.9 0.859 
7R .o 

20.2666 

1.42 1.393 105.5 0.914 1C.599 327.4 536.7 0.909 20.289A 
T k O  19.11b 184.2 28.1 77.4 

7.13 1.392 ICC.7 (1.911 10.628 337.4 536.5 Oi948 20.3071 
TkLl 19.11fl  104.2 28.1 77.0 

4.48 1.392 96.0 0.9@9 
1 k O  19.118 184.2 2R.1 

10.647 347.5 536.4 0.974 
76.7 

20.321A 

-3.53 1.389 86.3 0.908 10.657 7.7 176.4 0.9840 20.3306 
ONE 19.118 184.2 28.1 76.5 

-1.9C l r 3 R 7  81.5 0.909 1C.647 17.8 176.4 0.96RO 20.327A 
ONE 19.118 184.2 28.1 76.6 

-0.26 0.C79 127.4 153.6 -72.5 0.163 

-0.53 0.081 127.3 152.2 -73.0 0.161 

-0.91 0.C03 127.2 150.6 -73.5 0.160 

-1.88 0.C85 127.2 148.6 -73.6 0.159 

-5.39 0.086 127.2 143.7 -73.C 0.158 

11.68 0.087 127.3 166.8 -76.2 0.160 

3.20 0.087 127.4 154.8 -75.1 0.158 

1.93 0.086 127.5 153.1 -74.7 0.158 

1.39 0.085 127.7 152.8 -74.4 0.159 

1-08 0.083 128.1 152.9 -74.0 0.161 

0.117 0.081 128.5 153.4 -73.5 0.162 

-0.25 0.073-121.0 155.6 -71.3 0.160 

-0.51 0.075 121.0 154.3 -71.8 0.159 

-0.911 0.077 121.1 153.0 -72.2 0.157 

-1.67 0.079 121.2 151.3 -72.4 0.156 

-4.09 0.080 121.3 147.8 -72.1 0.155 

3.80 0,081 121.4 158.0 -74.0 0.155 

2.11 0.080 121.5 153.7 -73.6 0.156 



19H6 
EARTH-URANUS 

OEPAPT A R R I V E  SPtLO 
ov1  

R A  
ovz 

LlECL 
V V T  

I 1  
L F G  

V 1 PSI I ECCEN 
C O I S T  R A S  OECLS 

SMA THETI 
LAHDA 

THFT2 PERIH APHEL I 2  v 2  PSI  2 R A  OFCL SPEtO 

4650O.C 51730.0 C . 4 5 8  213.9 -17.8 -1.33 1.385 7h.7 0.912 10.h2R 27.9 176.5 0.9380 20.3181 1 - 4 8  0.079 121.7 155.1 -73.2 0.156 
9.74 4.57 1 4 . 3 1  ONE 19.118 184.2 28.1 16.R 

46510.0 51730.0 0.518 212.8 -16.1 -1.55 1.383 71.9 0.916 10.6C2 38.0 176.6 0.8950 20.3056, 1.13 0.077 121.9 155.1 -72.9 0.158 
11.18 4.59 15.77 ONE 19.118 184.2 28.1 77.1 

0.589 213.5 -15.5 -0 .89  1.381 67.0 0.921 10.564 48.1 176.8 0.8400 20.289A 0.90 0.075 122.2 155.4 -72.4 0.160 
12.92 4.60 17.53 ONF 19.118 IH4.2 28.1 77.6 

ARRIVAL D A T E  = 2451930.0 

46420.0 51930.0 P.047 245.2 -19.7 0.90 1.392 115.8 0.924 10.454 306.1 537.9 0.790 20.119A -0.24 0.068 114.0 157.1 -70.2 0.159 . 
14.41 4.60 19.01 T ~ O  2r.882 183.9 25.9 82.0 

4643C.C 51930.3 9.573 247.5 -19.4 1-96  1.392 111.0 0.919 10.495 316.1 537.7 0.852 20.1386 -0.4fl 0.070 114.3 156.1 -70.7 0.157 
1?.52 4.58 17.1'1 TWO 20.882 183.9 25.9 8 1 . 4  

4645r.n 5193r.r 0.448 246.a -15.7 1 .95  1.797 1@1.f+ 0 .911  1U.55a 336.1 537.4 0.944 20.168A -1.51 0.G74 114.7 153.5 -71.4 0.154 
9 . 5 7  4.55 14.111 7kO 20.R82 183.9 25.9 80.4 

0.410 2 4 3 . 9  -B.h  
'1.1 6 .r.54 11.21  

10.575 346.2 537.3 0.971 
H A . 1  

20.1788 -3.30 0.075 114.9 150.8 -71.2 0.153 

4 6 ~ 8 r . o  5 1 ? ~ n . o  0 . 1 ~ 1  22>.3 - 1 2 . v  - 4 . 4 3  1 . 3 ~ 9  ~ 7 . v  n . w , i  in.5~0 6.4 177.2 0.9850 20.186~ 4.69 0.076 115.1 161.0 -72.9 0.153 
8 - 2 5  4.54 12.79 VNE 2n.HR2 183.9 25.9 7 9 . 9  

46490.0 51930.0 0.4C7 218.7 -22.R -2.15 1.387 82.2 0.908 10.577 16.5 177.2 0.9710 20.184A 2.34 0.075 115.2 157.8 -72.5 0.153 
R.6P 4 - 5 4  14.14 LINE 2C.OHZ 1R3.Y 75.9 8'2.9 

46500.C 51930.2  0.45n 215.5 -1H.7 -1.45 1 ~ 3 x 5  77.3 O . ' J l l  10,561 26 .0  177.3 0 . 9 4 1 0  20.17HA 1 - 5 7  0.P74 115.3 157.0 -72.2 0.154 
9.57 4.55 14.17 ONC 20.8R2 183.9 25.9 8 C . E  

46510.0 51930.0 C.509  214.2 - 1 6 . R  -1.12 1 . 3 8 3  72.5 0.914 10.535 36.7 177.4 G.9020 20.1691 1.18 0.073 115.3 156.8 -71.8 0.156 
10.95 4.56 15.52 ONE 2C.882 183.9 25.9 HO.5 

46520.0 51930.0 C.570 214.7 -16.0 -0.94 1 ~ 3 f l 1  67.7 0.919 10.503 46.7 177.6 0.8480 20.1586 0.92 0.071 115.4 157.0 -71.4 0.157 
12.66 4.58  17.24 ON5 20.882 183.9 25.9 80.8 

F 
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1976  
FARTH-NEPTUNE 

DEPART ARHlVE SPEC0 R A OECL 1 1 V 1 PSI  I ECCCN SHA THE11 THET2 PERIH APHEL 
OVI o v 2  ovr LEG coisr HAS O E C L S  LAMOA 

A H R I V A L  DATE I 2445000.0 

4317C.O 45700.0 O.63C 237.2 -15.0 
13.97 17.95 31.92 

A R R I V A L  OATt = 2445200.0 

1.95 1.614 98.2 1.557 
ONE 29.744 254.1 -27.9 

-1.738 346.6 4R6.1 0.968 
9.2 

NA 

43180.0 45200.0 0.6C5 232.0 -14.4 1.64 1.615 92.2 1.570 -1.728 3 5 6 . 3  485.7 0.985 NA 
13.33 18.01 31.33 ONE 29.744 254.1 -27.9 9.1 

43190.0 452CO.O 0.6C7 225.8 - 1 3 . 3  1.45 1.614 R6.1 1.572 -1.720 6 .4  125.6 C.9840 NA 
13.39 18.05 31.44 ONE 29.744 254.1 -27.9 9.1 

43200.0 45205.0 c . 6 ~  219.8 -12.0 
14.23 18.09 32.32 

1.34 1.614 79.7 1.563 
ONE 29.744 254.1 -27." 

-1.713 
9.1 

16.8 126.0 0.9640 NA 

A U R I V A L  UATt 5 7445400.0 

43160.0 4540C.O 0.622 237.6 -13.6 2.55 1.574 102.0 1.422 -2.245 339.7 490.5 0.948 NA 
13.76 15.83 29.5'4 ONE 30.466 255.4 -2R.P lC.4 

43170.0 4540C.O 0.5MC 233.5 -13.R 1.96 1.575 96.4 1 .431 -2.229 349.2 489.9 0,974 NA 
12.71 15.88  28.50 ONE 30.466 255.4 -2H.C 10 .3  

431RC.0 454L'C.I) n.5hZ 227.H - 1 3 . 1  1.63 1.575 9C.h 1.445 - 2 . 2 1 1  359.P 489.6 0.986 NA 
1 L . 2 5  15 .92  2H.17 ONF 30.466 255.4 -2R.P lV.3 

4319C.C 454CC.3 3.572 2 2 1 . 4  -11.9 1.44 1.574 8 4 . 6  1.444 -2.709 9.2 129.6 0.9800 NA 
12.51 15.95 28.45 ONF 3r .466  255.4 -2n.0  1 0 . 2  

432OO.C 454Gfl.C 0.612 215.6 -1P.h 1.32 1.573 70.4 1.434 -2.703 19.7 130.1 0.9560 NA 
13 .51  15.57 7 9 - 4 8  ONE 32.466 255.4 -28.0 10.3 

ARRIVAL OATE = 2445600.0 

43150.c 456cr.o 0.054 237.6 -in.,> 3 . m  1.543 1315.7 1.32') -2.874 332.5 494.7 0.920 N& 
14.C7 14.11 78 .10  UNE 30.268 256.7 -28.1 11.7 

43160.0 456n0.0  C.579 234.8 -12.5 2 .59  1.544 10C.4 1.335 -2.851 341.9  493.9  0.956 NA 
12.67 14.16 26.83 ON€ 3C.268 256.7 -2R.1 11.6 

43170.0 456P1.3 3.543 230.1 -12.6 1.47 1.544 94.9 1.345 -2.H33 351.5 493.4 C.978 NA 
11.77 14.19 75.96 ONE 30.26H 256.7 -28.1 11.5 

4318C.0  4560P.9 C.531 223.9 -11.A 1.63 1.544 (19.2 1.35C -2.819 1.4 133.2 0.9860 NA 
11 .48  14.22 75.70 ONE 30.268 256.7 -28.1 1 1 . 4  

43190.@ 45600.J 0.548 217.4 - 1 n . h  1 . 4 3  1.543 8 3 . 3  1.347 -2.810 11.7 133.3 0.9760 NA 
11.89 14.25 26.14 ONE 30.268 256.7 -28.1 1 1 . 4  

432nc.c 45600.5 0.593 211.9 -9.4 1.31 1.542 77.2 1 . 3 3 8  - 2 . 8 ~ 4  22.3 1 3 3 . 8  0.9480 NA 
13 . r2  14.27 27.79 ONE 30.26R 256.7 -28.1 11.5 

A P R I V A L  = 2 4 4 5 ~ ~ 0 . 0  

43150.0 45800.0 0.5'47 235.7 -9.1 4.16 1.52C 104.3 1.756 -3.630 334.4 497.8 0.930 NA 
1 3 . 1 4  12.75 2 5 . 8 9  ONE 29.908 258.0 -28.3 12.9 

43160.C 45RC0.0 0.545 232.2 -11.4 2.64 1.520 99.0 1.267 -3.601 343.8 497.1 0.962 NA 
l l . R 3  12.78 24.67 ONE 29.90R 258.0 -28.3 12.8 

43170.0 458cw.r 0.514 227.0 -11.5 1.98 1.520 93.6 1.274 -3.583 353.6 496.6 0.981 NA 
11.06 12.131 23.8r) ONE 29.968 258.1 -28.3 12.7 

43186.O 45HPC.0 0.5GH 22C.5 -10.6 1.62 1.519 1lfl.n 1.276 -3.565 3.6 136.5 0.9850 NA 
10.92 12.R3 23.75 0NF 29.908 258.0 -28.3 12.6 

4319C.0 45800.3 U.530  214.0 -9.4 1.41 1.518 82.2 1.273 -3.555 13.9 136.7 0.9720 NA 
11.46 12.85 24.32 ONE 29.908 258.0 -28.3 12.7 

432n0.P 4 5 R C C . 0  0.58fi 208.R - R - 3  1 - 2 9  1.517 76.3 1.265 -3.551 24.6 137.3 0.9400 NA 
12.69 12.87 25.56 ONE 29.Y08 258.0 -28.3 12.7 

AHRIVAL OATt = 2446000.0 

43150.C 46000.0 0 .568 234.0 -7.7 4.37 1.501 103.1 1.205 -4.575 336.1 500.6 0.937 NA 
12.41 11.62 24.72 ONE 30.780 259.4 -28.4 14.1 

4316c.o 460011.0 0.519 229.9 -19.3 2.69 1.501 97.9 1.213 - 
I I . l R  11.64 22.82 ONE 3P.7R0 259.4 -28.4 

4 . 5 4 3  345.6 5CO.O 0.967 NA 
14.0 

43170.C 46003.0 0.491 224.2 -10.5 1.99 1.501 92.5 1.218 -4 .515 355.4 499.6 0.983 NA 
10.53 11.67 22.19 ONE 30.780 259.4 -28.4 13.9 

r .400 217.4 -9.6 
10.5C 11.60 22.19 

1.62 1.500 87.0  1.219 
ONE 30.780 259.4 -28.4 

-4.497 
,13.9 

5.5 139.6 0.4840 NA 

43190.0 46300.0 0.518 211.1 -8 .3  1.40 1.499 81.3 1.216 -4.488 15.9 139.9 0.9670 NA 
11.16 11.70 22.85 ONE 30.780 259.4 -28.4 13.9 

43200.0 46COO.5 C.571 206.2 -7.4 1.27 1.498 75.4 1.208 -4.485 26.6 140.5 0.9330 NA 
12.47 11.71 24.17 ONE 30.780 259.4 -28.4 14.0 

1 2 V 2 P S I  2 R A DECL SPEED 

-0.24 0.801 176.3 63.9 26.3 0.811 

0.20 0.803 176.2 64.0 26.3 0.813 

0.53 0.805 176.3 64.0 26.3 0.814 

0.80 0.806 176.3 64.0 26.3 0.816 

-C.96 0.715 176.0 63.9 26.2 0.727 

-0.25 0.717 175.9 64.0 26.3 0.728 

0.20 0.719 175.9 6 4 . 0  26.3 0.730 

0.54 0.720 175.9 64.0 26.3 5.731 

0.81 0.721 176.0 64.0 26.3 0 ,732  

-2.50 0.644 175.7 6 3 . 8  26.1 0.656 

-1.00 0.646 175.6 63.9 26.2 0.658 

-0.26 0.647 175.6 64.0 26.3 C.660 

0.21 0.649 175.6 64.0 26.3 0.661 

0.54 0.650 175.6 64.0 26.3 0.662 

0.81 0.650 175.7 63.9 26.3 0.663 

-2.67 0.585 175.3 6 3 . 8  26.0 0.599 

-1.04 0.586 175.2 63.9 26.2 0.6CO 

-0.26 0.588 175.2 64.0 26.3 0.601 

0.21 0.589 175.2 64.0 26.3 0.602 

0.55 O.5R9 175.2 64.0 26.3 0.603 

0.82 0.590 175.3 63.9 26.3 0.604 

-2.87 0.534 174.9 63.7 26.0 0.549 

-1.08 0.535 174.8 63.8 26.2 0.550 

-0.27 C.536 174.8 63.9 26.3 0.551 

0.21 0.537 174.8 63.9 26.3 0.552 

0.56 0.538 174.8 63.9 26.3 0.553 

0.83 0.538 174.9 63.8 26.3 0.553 
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1976 
EARTH-NEPTUNE 

DEPART ARRIVE SPtEO R 4 OECL 
O V 1  O V 2  O V l  

I 1  
LFG 

V 1 PSI 1 ECCEk 
C O l S T  RAS OECLS 

SUA THE11 
LAMOA 

THE12 PERIH APHEL 

NA 

I 2 V 2 PSI 2 R A CECL SPEED 

1.C5 0.538 175.1 63.6 26.3 0.554 4321C.0 46COC.0 0.645 203.4 -7.9 
14.34  11.71 20.06 

1.20 1.496 69.5 1.196 -4.487 37.6 141.5 0.8800 
ONE 30.7RO 259.4 -28.4 14.2 

I 

dRRlVAL DATE = 2446200.0 

4.61 1.486 102.1 1.163 -5.777 337.5 503.3 0 . 9 4 3  
ONE 29.445 26C.7 -28.5 15.4 

2.74 1.486 96.9 1.169 -5.733 347.1 502.7 0.970 
ONE 29.445 260.7 -2R.5 15.2 

2.00 1.485 91.6 1.173 -5.701 357.0 502.4 0.984 
ONE 29.445 260.7 -28.5 15.2 

1.61 1.485 86.2 1.173 -$.be1 7.1 142.4 0.9820 
ONt 29.445 260.7 -2R.5 15.2 

1.39 1.484 80.5 1.170 -5.672 17.6 142.7 0.9630 
ONE 29.445 260.7 -28.5 15.2 

1.25 1.482 74.4 1.163 -5.672 28.3 143.4  0.9260 
ONE 29.445 260.7 -2R.5 15.1  

1.17 1.480 ~ i . 9  1.154 -5.680 39.3 144.4 C . W ~ D  
ONE 29.445 26C.7 -28.5 15.5 

llRRlVAL OAlE = 2446400.0 

43150.0 4620C.O 0.545 232.6 -6.2 
1 1 . ~ 3  10.67 27.50 

43160.0 46200.0 0.497 2 2 7 . ~  -9.3 

4317o.c 462m.o 0.474 221.7 -9.5 

10.67 1J.69 21.36 

10.11 10.71 20.82 

NA 

NA 

NA 

NA 

NA 

NA 

-3.11 0.489 174.5 63.7 25.9 0.506 

-1.13 0.491 174.4 63.8 26.1 0.507 

-0.28 0.491 174.4 63.8 26.2 0.5C8 

0.22 0.492 174.4 63.8 26.3 0.509 

0.57 0.492 174.4 63.0 26.3 0.5C9 

0.83 0.492 174.5 63.6 26.3 0.509 

1.06 0.4Y2 174.7 63.5 26.3 0.510 

43180.0 46250.0 '1.477 214.8 -8.6 
10.19 10.72 20.91 

43190.0 46200.0 0 . 5 ( 4  200.6 -7.5 
10.93 10.73 21.67 

432PO.O 4 6 Z P U . O  0.564 25q.1 -6.h 
12 .w 10.74 23.94 

4321C.O 46200.0 0.630 201.6 -6.3 
14.21 10.74 24.95 

NA 

4315L.C 46400.0 0.527 231.3 -4.7 
11.37 9.H7 21.24 

4.90 1.473 1 0 1 . 3  1.129 -7.333 3 3 8 . 8  505.7 0.948 NA 
ONt  31.124 762.1 -28.6 16.7 

-3.3R 0.450 174.0 63.5 25.9 0.468 

-1.19 0.451 173.9 63.6 26.1 0.469 

-0.29 0.452 173.9 63.7 26.2 0.470 

0.22 0.453 173.9 63.7 26.3 0.471 

0.57 0.453 174.0 63.6 26.3 0.471 

0.84 0.453 174.1 63.5  26.3 0.471 

1.07 0.452 174.3 63.3 26.3 0.471 

+316c.c 4 6 4 ~ 0 . 0  c . 4 ~ 0  225.9 -8.4 
10.27 9.89 2C.15 

2.830 1.473 96.1 1.134 -7.276 348.5 505.2 6.973 NA 
ONE 31.124 262.1 -7R.6 16.6 

2.ni 1.473 9c.9 1.136 -7.236 358.4 505.0 c.984 NA 
ONt 31.124 262.1 -28.6 16.5 

43170.C 4640C.O C.46C 219.5 -8 .7  
9.79 9.40 19.69 

1.60 1.472 85.4 1.136 -7.213 8.6 145.0 0.9800 NA 
ONE 31.124 262.1 -28 .6  16.5 

43180.0 4640G.0 0.467 212.5 -7.R 
9.96 9.91 19.87 

43190.0 4b400.9 0.302 206.5 -6.7 
10.77 9.92 20.69 

43200.C 46400.9 0.559 202.3 -6.0 
12.18 9.92 22-11  

1.37 1.471 79.9 1.133 -7.2(5 19.0 145.4 0.9590 NA 
ONE 31.124 262.1 -28.6 16.5 

1.23 1.469 74.2 1.128 -7.211 29.7 146.0 0.9210 NA 
ONE 31.124 262.1 -28.6 16.7 

43210.C 4 6 4 C O . O  0.635 200.1 -5.8 
1 4 . l C  9.93 24.03 

1 - 1 5  1.467 68.4 1.120 -7.227 40.8 147.0 0.865D NA 
ONE 31.124 262.1 -28.6 16.9 

ARRIVAL DATE = 2446600.0 

-7.20 1.462 l l C . 4  1.090 -9.641 320.9 509.6 0.869 
THO 29.216 263.4 -28.6 1 H . 5  

43130.0  4 6 6 C O . O  0.634 224.0 -33 .7  
14.07 9.15 73.22 

NA 

NA 

NIP 

NA 

NA 

NA 

NA 

NA 

8.53 0.412 173.8 

-3.71 0.415 173.5 

-1.25 0.416 173.5 

-0.30 0.417 173.4 

0.23 0.417 173.5 

0.5R 0.418 173.5 

0.85 0.417 173.7 

1.07 C.417 173.9 

62.6 

63.4 

6 3 . 4  

63.5 

63.5 

63.4 

63.2 

63.0 

26.9 0 . 4 3 3  

25.8 0.435 

26.0 0.436 

26.2 0.437 

26.2 0.437 

26.2 0.437 

26.2 0.438 

26.2 0.438 

43150.0 46600.0 0.512 230.4 -3.1 
11.n2 9.19 20.21 

5.24 1.463 100.6 1.101 
ONE 29.216 263.4 -28.6 

-9.4P6 339.9 508.0  0.952 
18.0 

4316C.O 4 6 6 C O . O  0.467 224.4 -7.5 
9.55 9.20 19.15 

4317C.O 46600.0 0.449 217.6 -7.9 
9.54 9.21 1R.76 

2.87 1.463 95.5 1.105 -9.329 349.6 507.6 0.975 
ONt 29.216 263.4 -28.6 17.9 

2.02 1.463 9C.2 1.106 -9.278 359.6 507.4 0.985 
ONE 29.216 263.4 -28 .6  17.8 

1.60 1 . 4 6 2  R4 .9  1.106 -9.250 9.8 147.4 0.9790 
ONE 29.216 263.4 -28.6 17.8 

1.36 1.460 79.4 1.103 -9.245 20.2 147.8 0.9560 
ONE 29.216 263.4 -28.6 17.9 

0.45% 210.6 -7.1 
9.78 9.22 lqai'1) 

43190.C 46600.0 (2.496 204.7 -6.1 
10.64 9.23 19.87 

4320G.C 46610.0 0.556 200.8 -5.5 
12.09 9.23 21.32 

1.21 1.459 73.8 1.099 
ONE 29.216 263.4 -28.6 

-9.260 
18.0 

31.0 148.4 0.9160 

4321C.C 46600.0 6.b32 199.0 -5.4 
14.02 9.24 23-26 

1.13 1.457 6 R . O  1.093 -9.291 42.0 149.4 O.RbO0 
ONE 29.216 263.4 -28.6 IR.2 

ARRIVAL DATE = 24468PO.C 

53130.C 46800.0 0.614 223.6 -31.1 -6.17 1.453 109.8 1.Uh9 -12.611 321.7 511.5 0.875 NA 
13.56 8 .58  77.13 Tho 31-19? 264.8 -2R.7 19.9 

43150.c 468ro.a 0.5ri  229.1 -1.4 5.65 1.454 inc .0  1.078 -12.271 3 4 0 . ~  510.1 0.955 NA 
15.75 8.61 19.36 ONE 31.193 264.8 -28.7 19.4 . 

43160.0 46800.0 0.456 223.0 -6.7 2.94 1.454 94.9 1.080 -12.162 350.6 509.7 C.977 NA 
9.69 8.62 18.31 ONE 31.193 264.8 -28.7 19.3 

43170.0 46806.0 0.441 216.0 -7.2 2.03 1.4% 89.7 1.081 -12.092 0.6 149.5 0.9850 NA 
9 - 3 4  8.63 17.97 ONE 31.193 264.8 -28.7 19.2 

43180.0 46400.0 0.453 209.0 -6.5 1.59 1.453 84.4 1.081 -12.059 10.8 149.6  0.9770 NA 
9.63 8.64 18.27 ONE 31.193 264.8 -28.7 19.2 

43190.0 468C0.3 0.492 203.3 -5.6 1.34  1.452 79.0 1.079 -12.060 21.3 150.0 0.9530 NA 
10.54 8.64 19.19 ONE 31.193 264.8 -28.7 19.3 

7.51 0.381 173.3 62.4 26.8 0.4C4 

-4.12 0.384 173.0 63.2 25.6 0.406 

-1.32 0.385 173.0 63.2 26.0 0.406 

-0.31 0.386 172.9 63.3 26.1 0.401 

C.23 0.386 173.0 63.2 26.2 0.407 

0.59 0.386 173.1 63.1 26.2 0.407 
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1976 
CARTH-NEPTUNE 

OEPART ARRIVE SPFEO R A UECL I 1 V 1 PSI  1 FCCEN SMA T H E T I  THtT2 P E R I H  APHEL 
O V 1  IOV2 OVT LEG C O l S T  RAS OECLS LAHOA 

4320c.c 4 6 ~ 0 0 . 0  c.553 199.6 -5.c 1.19 1.450 73.4 1.075 -12.091 32.0 150.6 0.9120 NA 
12.P1 8.65 20.66 ONE 31.193 264.R -28.7 19.5 

43210.C 46800.0 3.029 198.0 - 5 . 1  
13.95 8.65 22.60 

1.10 1.448 67.7 1.070 -12.14R 
ONE 31.193 2 6 4 . 8  -28.7 19.7 

43 .0  151.6 0.8550 NA 

ARRIVAL OATE = 24470CO.O 

43130.0 47000.0 0.598 223.3 -29.4 -5 .35 1.446 109.3 1.052 -16.969 322.4 513.4 0 . 8 1 9  NA 
13.15 8.99 21.23 TbO 29.285 266.1 -28.7 21.3 

43150.0 47000.0 0.493 229.2 
in.56 8 . 1 1  

0 .6  
1A.67 

6.16 1.447 99.5 1.058 -16.442 341.6 512.0 0,957 
ONE 20.285 266.1’-28.7 20.9 

NA 

43160.0 4700F.Q 0.447 221.9 -5.9 3.02 1.447 94.4 1.060 -16.279 351.4 511.7 0.978 NA 
9.4R R.12 17.60 ONE 29.285 266.1 -2R.7 20.7 

43170.0 47CJC.0 0.433 214.7 -6.6 2-04 1.447 89.3 1.C61 -16.178 
9.18 8.13 17.31 (IN€ 29.285 266.1 -2R.7 20.7 

1.4 151.6 0.9850 NA 

4318n.c 470nn.c 0.4411 707.7 -6 .0  1.58 1.446 84.0  1.060 -16.136 1 1 . 7  151.7 c.9760 NA 

4319c.0 4iorr.o 0 . 4 ~ ~  m 2 . 1  -5 .1 1.33 1.444 78.6 1.059 -16.149 22.1 152.0 c.9500 NA 

9.52 8.14 17-65 UNt 29.245 266.1 -20.7 20.7 

1C.46 4.14 18.60 ONE 29.285 266.1 -28.7 70.8 

0.550 198.6 - 4 . 7  
11.95 8 - 1 4  20.n9 

1.17 1 . 4 4 3  73.1 1.056 -16.211 
CNF 29.285 266.1 -28.7 70.9 

32.8 152.7 0 .S09D NA 

43210.C 47COG.J D.626 197.2 -4.83 1.08 1.441 67.5 1.C52 -16.315 43.8 153.6 0.8d’lO NA 
13.88 8.15 22.03 ONF 29.285 266.1 -28.7 21.2 

ARHIVAL OATk = 2447209.0 

43120.C 472Cr.O 0 . 0 4 6  223.2 -22.1 -2.60 1.439 113.6 1 . 0 3 4  - 2 4 . 5 5 3  313.7 ‘516.0 P.R30 NA 
14.39 7.65 22.J4 T H O  30.962 267.5 -28.R 23 .1  

43130.0 47200.1 0.505 7 2 3 . 0  -28.0 -4.69 1.440 i m . 9  1 . 0 7 1  -23.909 372.9 515.1 0.883 NA 
17.R2 7 . 6 6  20.4R T d I  30.962 707.5 -211.H 77.8 

43150.0  47200.0 6.82 1.441 99.1 l r C 4 2  -23.0C7 342.2 51?.9 0.959 
D N t  3C.962 267.5 -20.8 22.4 

NA 

43160.0 472GO.J Tr.439 221.1 -5.2 3.11 1.441 9 4 . 1  I.G4? -22.735 ?52.0 513.5 0.979 NA 
9.31 7.69 17.01 (INE 3C.062 267.5 -28.8 22.2 

43170.0 47260.9 C.428 213.6 -6.2 2-06 1.441 88.9 1.044 -22.575 2.1 153.4 0 . 9 8 4 0  NA 
9.P5 7.70 lb.75 ONE 3C.962 267.5 -28.8 22.2 

43180.C 47200.1) 0 . 4 4 4  206.6 -5.6 1.57 1.440 83.7 1.043 -22.219 12.4 153.6 0.5740 NA 
9.42 7.70 17.13 UNF 3r.962 267.5 -28.8 22.2 

43190.0 472r0.9 0.486 2c1.2 -4.8 1.31 1.438 71.3 1 . ~ 4 2  -22.5m 22.8 153.9 0.9480 NA 
10.39 7.71 1 8 - 1 0  ONE 30.962 267.5 -2R.8 22.3 

4320C.C 472CO.C 0.547 197.9 -4.5 1.15 1.437 72.9 1.040 -22.688 33.5 154.5  0.9060 NA 
11.89 7.71 19.60 ONE 30.962 267.5 -28.8 22.5 

43210.C 47200.0 0.624 196.7 -4.1 1.06 1.435 67.4 1.037 -22.894 44.4 155.4 0.8480 NA 
13.81 7.72 21.53 ONE 30.962 267.5 -2R.8 22.7 

ARRIVAL OATb - 2447400.0 

43120.0 4740G.O C.637 293.0 -21.7 -2.W 1.434 113.2 1.022 -37.894 314.0 517.5 G.833 NA 
14.15 7.28 21.43 Tkll 29.628 i 6 C . 8  -28.8 24.6 

4313C.C 47400.0 0.574 222.9 -26.8 - 4 . 1 5  1 .435 108.5 1.G24 -36.549 323.4 516.7 C.BR6 NA 
12.56 7.30 19.R5 1kO 29.628 268.8 -28.8 24.3 

63140.0 47400.0 C.02C 212.0 -57.7 -17.14 1.436 103.8 l.C2b -35.5OG 332.8 516.0 0.928 NA 
13.71 7.33 21.34 THO 29.628 268.8 -28.8 24.5 

4315D.C 47400.0 C . 4 0 6  229.4 5 . 6  7.70 1.436 98.8 1.C28 -34.722 342.7 515.5 0.961 NA 
10.41 7.?2 17.72 ONE 29.628 268.8 -28.R 23.9 

43160.0 474Pb.C C.433 220.4 -4.5 3.21 1.436 93.8 1.029 -34.193 352.6 515.3 0.980 NA 
9.18 7.32 16.59 ONE 29.628 268.8 -28.8 23.7 

4317P.O 4 7 4 F O . C  0.423 212.8 -5.7 2.n7 1.435 88.7 1.029 -33.895 2.6 155.2 0.9840 NA 
8.94 7 . 3 3  16.27 ONE 29.628 268.8 -28.8 23.7 

~3180.0 474nr.o 0 . 4 4 ~  205.8  -5.2 1.57 1.435 83.5 1.029 -33.1112 12.9 155.3 0.9730 NA 
9.34 7.33 1b.67 ONE 29.628 268.8 -28.8 23.7 

4319C.F 4711CL.0 0 . 4 R x  2P0.4 -4.6 1.29 1 . 4 3 3  78.1 l.02H -33.927 23.4 155.6 C.9470 NA 
10.32 7.34 17.60 flNt 29.626 26H.8 -28.8 23.8 

4320G.Q 474W.0 0.545 197.3 - 4 . 3  1-13  1.432 72.8 1.026 -34.226 34.0 156.2 0.9040 NA 
11.83 7.34 19.16 ONE 29.628 268.H -28.8 24.0 

4321C.G 47400.0 n.621 196.2 -4 .5  1.03 1.430 67.3 1.024 -34.688 44.9 157.0 0.8460 NA 
13.74 7.34 21.09 ONE 29.628 268.8 -213.0 24.3  

I 2 V 2 PSI 2 R A OECL SPEED 

0.86 0.386 173.2 63.0 26.2 0.408 

1.08 0.385 173.4 62.7 26.2 0.408 

6-71 0.354 172.1 

-4.63 0.356 172.5 

-1.39 0.357 172.4 

-0.32 0.358 172.4 

0.24 0 . 3 5 8  172.5 

0.60 0.358 172.6 

0.137 0.358 172.7 

1.C9 0.357 173.0 

3.88 0.327 172.4 

6.C6 0.12Y 172.2 

-5.28 0.331 172.0 

-1 .48  0.332 171.9 

-n.33 c.332 171.9 

0.25 0.333 171.9 

0.61 0.332 172.0 

0.88 0.332 172.2 

62.1 

62.9 

63.0 

63.0 

62.9 

62.8 

62.7 

62.4 

61.5 

61.R 

6 2 . 6  

62.6 

62.7 

62.6 

62.5 

62.3 

26.7 0.378 

25.5 0.319 

25.9 0.300 

26.1 0.380 

26.1 0.381 

26.1 0.381 

26.1 0.381 

26.1 0.381 

26.3 0.354 

26.6 0.355 

25.3 0.356 

25.8 0.356 

26.0 0.357 

26.1 0.357 

26.1 0.357 

26.1 0.357 

1.10 0.331 172.5 62.0 26-0 0.358 

3.70 0.304 171.9 

5.53 0.306 171.7 

18.61 0.307 171.5 

-6.14 0.308 171.4 

-1 .58 0.309 171.3 

-0 .34  0.309 171.3 

0.25 0.309 171.4 

0.63 0.309 171.5 

0.89 0.309 171.7 

1.10 0.3013 171.9 

61.1 

61.4 

6C.8 

62.3 

62.3 

62.3 

62.2 

62.1 

61.9 

61.6 

26.2 0.333 

26.5 0 . 3 %  

28.2 0.335 

25.1 0.335 

25.7 0.335 

25.9 0.335 

26.0 0.336 

26.0 0.336 

26-0 0.336 

26.0 0.336 
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1976 
EARTH-NCPTUNE 

DEPART A.RF!IVE S P t € I l  R A OLCL I 1 V I PSI I ECCEN SMA IMEIl  T H E 1 2  PERIH APHEL 
UVI  OV2 OVl LEG C U I S l  RAS OtCLS LAHOA -.. 

AWRIVAL DATE = 2441600.0 

43120.0 47660.0 0.630 222.9 -21 .3  -2.22 1 . 4 W  113.0 1.012 -70.468 314.3 519.0 0.836 NA 
13.96 6.97 2p.93 l * O  1P.498 276.2 -28.8 26 .2  

4313r.n 41600.0 C.560 222.8 -25.7 -3.7C 1.431 108.3 1.013 -66.411 323.7 518.2 0.888 NA 
12.35 6 .96  19.33 TWO 3C.498  270.2 -28.8 25.9 

4314C.O 41600.0 C.561 215.1 -47.6 -12.19 1.432 103-5 1.015 -03.390 333.2 517.6 0.930 N A  
12.23 7.00 19.23 TWO 30.498 27G.2 -2H.H 25.Y 

4315C.G 47600.0 0.489 23G.2 9 .2  8 . 9 1  1.432 98 .5  1.016 -61.232 343.1  517.1 0.962 NA 
19-48 7.90 1 7 . 4 8  ONE 3C.498 270.2 -28.8 25.5 

43160.0 47600.9 0.421 219.9 - 3 . R  3 - 3 3  1.412 93 .5  1 . G l b  -59.817 353.0 516.9 0.980 NA 
9 . n r  7.00 i b . i ) i  ONE 3 r . 4 ~ 8  27c.2 -28.8 25.3 

43170.0 4 7 6 ~ 0 . 0  0 .419  212.1 -5.4 2.09 1.491 88.5 1.017 -59.06'1 3 . 1  156.8 0.9840 NA 
8 . 8 5  7-91 15.85 ONt 30.498 270.2 -28.8 25.3 

4318@.0 47600.G 0.437 705.1 - 5 . 6  1.56 I.43P 83.3 1.C17 -5R.YC2 13.3 156.9 0.Y730 N6  
Y.27 7-01 16.27 O N t  30.498 270.2 -28.8 25.3 

4319C.C 4760C.5 C . 4 8 L  199.R -4.4 1.27 1.42'7 78.0 1 . 0 1 6  -59.299 23.8 157.2 0.9460 NA 
10.76 7.01 1 7 . 2 8  ONE 30.498 77O.2 -28.11 25 .4  

4320C.C 476'lP.J 0 . 5 4 2  196.H - 4 . 1  1.11 1.427 72.7 1.015 -6C.219 34.4 157.H 0.9030 NA 
11.76 7.02 1 R . 7 8  ONE 3G.498 27C.2 - 2 8 . 8  22.h  

4321C.C 47hCP.C 0.616 195.9 -4.4 1.01 1.425 67 .2  1 . 0 1 4  -61.630 45.2 158.6 0.8450 NA 
13.67 7.02 2C.h9 ONE 30.498 27G.2 -28.8 25.9 

A R R I V A L  OAIL = 244rnon.o 

~ ~ L ? F . o  478c6.c  r .624 222.8 -20 .9  -2.05 1.426 112.8 1 . ~ 3  I****** 314.5 520.3 c .837 NA 

4313c.c  4 7 8 ~ 0 . 0  0 .559  222.9 -24.9 -3 .31 1.427 108.1 1 . ~ 0 4  ******* 323.9 519.6 0 . 8 ~ 9  N A  

43140.c 4 7 8 0 0 . 0  0.532 216 .9  -41.0 -9 .79  1 . 4 2 ~  103.3 1 . ~ 5  **ti*** 333.5 519.0 0 .931  NA 

43150.0 4 7 8 ~ : ~  0 . w ~  7 ~ 1 . 7  14.11 ip .12  1.478 9 8 . 3  i .nr5 * * * * a * *  343.4 5 1 8 . 6  c.963 NA 

43160.0 47806.0  0.425 219.6 -3.2 3 . 4 7  1.428 93.4 1 . ~ 6  *+***** 353.3 518 .3  0.980 NA 

13.RP 6.70 70.5'1 Tho 30.140 271.5 -28.8 27.9 

12.18  h.70  1H.H8 T k O  3C.140 271.5 -28.R 77.6 

11.5C 6.72 1H.27 T k O  3r.140 271.5 -28.8 27.4 

10.74 6.72 1 r . 4 6  o w  3 r . 1 4 ~  271 .5  -7w.n 21.7 

8.98 6.72 15.71 ONE 3P.140 271.5 -2R.8 26.9 

4317C.G 47800.3 0.415 211.7 -5 .1  2.11 1.427 8 8 . 3  1.C'Ob ******* 3.4 158.3 0.9840 NA 
8.77 6.72 15.50 ONE 3G.140 271.5 -28.8 26.9 

43180.C 41800.0  0.434 204.6 -4.8 1.55 1.426 8 3 - 2  1.OC6 ***e*** 13.6 158.4 0.9720 NA 
9.2P 6.73 15.93 ONE 30.14C 271.5 - 2 8 . 8  26.9 

43190.0 47800.0 0.478 199.4 -4 .3  1.26 1.425 77.9 1.006 ******* 24.1 158.7 0.9450 NA 
13.2t  6 .73 16-94 ONE 30.140 271.5 -28.8 27.0 

432@0.0 47RCO.O 0.540 196.5 -4 .1  1.08 1.423 72.6 I.OG5 I****** 34.7 159.3 0.9020 NA 
11.70 6.73 18.44 ONE 3C.140 271.5 -28.8 27.3 

43210.0 47806.0 0.616 195.6 -4.4 0.98 1.421 67 .2  l.0C5 I****** 45.5 160.0 0.8440 NA 
13.00 6.74 20 .34  ONE 30.140 271.5 -28.8 27.5 

I 2 V 2 PSI  2 R A OECL SPEED 

3.53 0.284 171.3 

5.09 0.285 171.1 

13.67 0.286 170.9 

-7.35 0.287 170.8 

-1.69 0.2R8 170.7 

-0.36 0.288 110.7 

0.26 0.268 170.7 

0 .64  0.288 170.9 

0.90 O.2RR 171.1 

1.11 0.287 171.3 

3.38 0.265 170.7 

4 .72  0.266 170.4 

10.78 0.267 170.3 

-9.15 C.268 170.1 

-1-82 0 .269  170.1 

-0.37 0.269 170.0 

0.27 0 .269  170.1 

0 .65  0.269 110.2 

0 .92  0.268 170.5 

1.12 0.268 170.7 

60.7 

61.0 

60.7 

61.9 

61 .9  

61.9 

61.8 

61.7 

61.4 

61.1 

60.2 

60.5 

60.4 

61 .5  

61.4 

61.4 

61.3 

61 e2 

60 .9  

60 .6  

26.1 0.314 

26.4 0.315 

27.6 0.316 

24.8 0.316 

25.6 0.316 

25.8 0.316 

25.9 0.316 

25.9 0.317 

25.9 0.317 

25.9 0 . 3 1 1  

26.0 0.297 

26 .3  0 .297  

27.2 0 .298  

24.3 0.298 

25.5 0.298 

25.7 0.299 

25.8 0.299 

25.8 0.299 

25.8 0.299 

25.8 Or300 

ARRIVAL DATE = 2448000.0 

43120.0 48000.0 0.619 222.8 -20.6 -1.90 1.423 112.7 0.996 192.966 314.6 521.6 0.838 383.2936 3.24 0.247 170.0 59.6 25.9 0.281 
1 3 . 6 6  6.46 20.14 T k O  29.940 272.9 -28.8 29.6 

43130.0 4 B O O G . O  0.554 223.0 -24 .1  -2.97 1.424 107.9 0.996 222.137 324.C 520.9 0.890 443.383P 4.39 0.248 169.8 59.9 26.2 0.282 
12.C4 6 .46  1 8 . 5 1  Tho 29.940 272.9 -28.8 29.2 

43140.0 48070.0 0 . 5 1 4  218.1 - 3 6 . 4  -7.39 1.425 103.2 0 .996  254.934 333.6 520.4 0.932 508.936A 8.89 0.250 169.6 60.0 26.9 0.282 
11.C8 6.47 17.55 TWO 29.940 272.9 -28.8 29.1 

4315C.C 48000.0 0.527 234.7 21.1 13-76 1.425 98.2 0.997 287.368 343.6 520.0 C.963 573.774A -12.12 0.251 169.4 61.0 23.7 0.283 
11.39 6 .48  17.R8 ONE 29.Y4n 272.9 -28.8 29.0 

4316C.C 480n0.0 F.422 219.5 -2.5 3.63 1.425 93.3 0 .991 314.425 353.5 519.7 0.981 627.869A -1.97 0.251 169.4 60.9 25.3 0.283 

43170.0 480OC.O 0.412 211.4 -4.9 2.13 1.424 88.2 0.997 330.398 3.6 159.7 0.S840659.8126 -0 .39  0.251 169.4 60.9 25.6 0.283 

8.92 6.48 15.39 ONE 29.940 272.9 -28.8 28.6 _. 

8.7C 6 .48  15.18 ONE 29.94C 272.9 -28.8 28.5 

43180.0 480no.r 0.432 204.3 -4.7 1 .54  1.423 83.1 0.997 331.557 13.9 159.8 0 .9720662 .142~  0.28 0.251 169.4 60.8 25.7 0.283 

4319c.o 4aoPo.o 0.475 199.1 -4.2 1 .24  1.422 77.9 0 .997  318.363 24.3 160.1 0 . 9 4 4 0 t 3 5 . r 7 5 ~  0.66 0.251 169.6 60.6 25.7 0.283 

9 . 1 4  6.48 15.62 ONE 29.940 272.9 -28.8 28.6 

1 9 - 1 4  6.49 16.63 ONE 29.940 212.9 -28.8 28.7 

43200.0 48GGC.O 0.537 196.3 -4.0 1.06 1.420 72.6 0.991 295.023 34.9 160.6 0.9010589.1454 0.93 0.251 169.8 60.4 25.7 0.283 
11.64 6-49 16.13 ONE 29.94C 272.9 -28.8 28.9 

4321C.C 48000.0 0.612 195.5 -4.4 0.96 1.418 67 .3  0.997 267.076 45.6 161.3 0.8440533.3076 1.14 0.25C 170.1 60.1 25.7 0.284 
13.52 6 .49  2 0 . ~ 1  ONE 29.940 272.9 -28.8 29.2 
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1976 
FARTH-NFPTONE 

OEPARI ARRIVE SPEEO R A OECL I 1 V 1 P S I  I ECCEN SHA THETl THE12 PERIH APHEL I 2 V 2 PSI  2 R A OECL SPEED 
O V I  OV2 OVT LEl. COIST RAS OECLS LAHOA 

APUIVAL O A T E  = 2248200.0 

43120.C 48200.3 0.615 222.9 -20.4 -1.75 1.420 112.6 0.589 77.771 314.6 522.0 0.839 153.704A 3.11 0.231 169.3 59.0 25.8 0.267 
13.59 6.25 19.84 TkO 30.664 274.2 -28.7 31.3 

43110.0 48200.1 0.555c 723.1 -23.4 -2.68 1.421 107.9 0.9R9 81.102 324.1 522.1 0.891 161.713A 4.11 0.232 169.1 59.4 2L.O 0.268 
11.94 6.25 18.21 T k O  3G.664 274.2 -28.7 31.0 

43140.0 48200.0 0.5C3 219.1 -33.1 -6.05 1.422 1'33.1 0.489 84.932 333.7 521.6 0.933 168.9311 7.57 0.233 168.9 59.5 26.6 0.268 
10.82 6.26 17.08 TWO 30.664 274.2 -28.7 30.7 

4315C.C 48200.0 C.597 241.1 32.3 19.43 1.422 98.1 0.989 87.916 343.7 521.2 P.964 174.8696 -17.84 0.234 168.7 60.5 22.5 0.269 
13.13 6.28 19 -41  IINE 30.664 274.2 -28.7 31.0 

43160.0 482CC.O 0.419 219.6 -1.8 3.81 1.422 93.2 0.989 90.033 353.6 521.0 0.981 179.0856, -2.15 0.235 16R.6 60.3 25.2 0.268 
8.H7 6.26 15.13 ClNF 30.664 274.2 -20.7 3 9 . 3  

4317r.O 482CG.0 0 . 4 1 C  211.2 -4.7 2.15 1.421 RR.2 C.989 91.170 3.7 161.0 0.98401B1.251A -0.41 0.235 168.6 60.3 25.5 0.268 
H . 1 5  6.27 14.YI ONF 3C.b64 274.2 -2H.7 3n.l  

431RC.O 48ZOC.7 0.429 204.1 -4.7 1.53 1.420 R3.1 0.989 91.121 14.0 161.1 0.9720181.270A 0.28 0.235 168.7 60.2 25.6 0.269 
Y.OP 6.27 15.35 ONE 30.664 274.2 -28.7 30.3 

43190.0 4820C.3 0.473 199.0 -4.2 1.22 1.419 77.9 0.990 90.087 24.4 161.4 0.9440179.2306 0.68 0.235 168.9 60.1 25.6 0.269 
10.09 6.27 16.36 ONE 30.664 274.2 -28.7 30.4 

432GC.O 482flO.G C.534 196.2 -4.1 1 - 0 4  1.417 72.6 0.99L R8.174 34.9 161.9 0.9010175.447A 0.94 0.234 169.1 59.8 25.6 0.269 
11.57 6.28 17.84 ONE 32.664 274.2 -28.7 30.7 

43120.0 48400.6 

43110.C 4 R 4 C C . b  

4314o.c 4 n 4 0 n . ~  

4316c.c 4 ~ 4 0 ~ 1 . 7  

4311C.O 484CO.O 

4318n.c 484no.3 

4319C.C 484OC .0 

43200.C 4 R 4 P C . d  

43210.C 48400.0 

0.6r9 195.4 -4.4 
13.44 6.28 19.72 

0.1~13 2 2 3 . 1  -20 .1  
13-53  6 -77  1Y.51 

C . 5 4 7  213.3 -22.8 
11.87 b.L7 17.Y4 

r.4clt, 219.9 - 3 0 . 5  
l u . 6 4  n.J7 16.77 

0.418 219.d -1.0 
d . 8 3  6.JR 14.91 

0.407 211.2 -4.6 
8.59 6.08 14.67 

0.427 204.0 -4.6 
9 - 0 3  b.*0 15.11 

0 . 4 7 ~  1 9 8 . 9  -4.2 
li).T2 6 - 9 8  16.11 

0.532 196.2 -4.1 
11.50 6.09 17.5R 

1.606 195.5 - 4 . 5  
13.35 6 -09  1 9 . 4 4  

0.93 1.415 h7.3 0.990 
ONE 10.664 274.2 -2H.7 

85.605 
31.0 

45.6 162.5 C.8440170.3676 

AHRIVAL O A l f  = 2448400.0 

-1.42 1.41R l l 2 . f  0.984 
TU11 25.454 275.6 -2H.7 

50.917 
33.1  

314.5 523.9 G.839 100.9956 

-2.42 1.419 107.8 0 . q 8 3  52.480 324.1 523.3 (?.R91 lD4.OHlA 
T * l l  79.454 275.6 -28.7 $7.7 

-5.3h 1 . 4 2 C  l a 3 . 0  C ~ , 9 8 1  53.H43 333.7 5 7 2 . 8  C.933 106.7536 
Tl r f l  29.+54 275.h -78.7 37.5 

4.~4 1.420 93.2 n.982 55.054 333.6 522.2 0.981 110.327~ 
ONl. 29.454 275.6 -28.7 32.1 

7.17 1.419 88.1 0.982 56.015 3.7 162.2 0.984Dlll.0C7A 
ONE 29.454 275.6 -28.7 32.0 

1.52 1.418 83.1 0.9R3 
ONE 29.454 275.6 -28.7 

55.992 
32.1 

14.0 162.3 0.9720111.612A 

1.19 1.417 77.9 0.983 55.6C3 24.4 162.6 0.9440110.263A 
ON€ 79.454 275.6 -28.7 32.2 

1.01 1.415 72.7 0.984 54.895 34.9 163.0 0.9020108.888~ 
CINE 29.454 275.6 -28.7 32.4 

~ 1 . 9 ~  1 . 4 1 3  67.4 0.904 53.931 45.5 G 3 . 6  a.8450107.018~ 
ONE 29.454 275.6 -28.7 32.8 

1.15 0.234 169.4 

3.00 C.216 168.6 

3-87 0.217 168.3 

6.59 0.21H 1 h d . l  

-2.37 0.770 167.9 

- 0 . 4 3  0.220 167.9 

0.29 0.220 167.9 

0.69 0.220 168.1 

0.96 0.219 168.3 

1.16 0.218 168.7 

59.5 

5H.4 

58.7 

58.9 

59.7 

59.7 

59.6 

59.4 

59.2 

58.8 

25.5 0.269 

25.6 0.254 

25.9 0.255 

26.4 0.255 

25.0 0.255 

25.3 0.255 

25.4 0.255 

25.5 0.256 

25.4 0.256 

25.4 0.256 

APRIVAL D A T E  = 2448600.0 

4312'3.C 48600.0 G.611  223.3 -19.9 -1.50 1.416 112.6 0.979 39.778 314.4  524.9 0.838 77.7176 2.89 0.202 167.8 57.7 25.4 0.243 
1 3 . 4 R  5.91 19.39 TWO 31.040 276.9 -7R.6 35.0 

4113C.C 48hOG.0 C.545 223.6 -22.3 -2.19 1.417 107.8 0.978 40.130 324.0 524.4 0.891 79.3686 3.65 0.2C3 167.5 58.0 25.7 0.243 
11.82 5.91 17.72 TWO 31 .C40  276.9 -28.6 34.6 

4314o.c 48690.0 0.491 22r.6 -28.5 -4.10 1.418 ic3.0 0.977 40.852 333.7 523.9 0.933 80.772~ 5 .83  0.204 167.3 58.2 26.2 0.243 
10.52 5 . Y l  16.43 THO 3 1 . W  276.9 -28.6 3 4 . 3  

4316C.C 4fl660.0 0.417 22G.2 -0 .1 4 . 3 2  1.417 93.2 0.977 41.794 353.6 523.4 0.981 82.6CRA -2.65 0.206 167.0 59.1 24.7 0.243 
8.R2 5.91 14.73 ONE 31.04n 276.9 -28.6 33.9 

43170.0 40hOG.0 0.4C5 211.3 -4.5 2.20 1.417 88.2 0.977 41.974 3.7 163.3 0,9840 82.9651 -0.46 0.206 167.0 59.0 25.2 0.243 
R.55 5.91 14.46 ON). 31.C.40 276.3 -28.6 33 .H 

4 3 1 ~ 0 . 0  486r0.1 0.42- 204.1 -4.7 1.5n 1.416 8 3 . 1  0.971 4 1 . ~ 2  13.9 163.4 0.9720 82.9336 c.30 0.204 167.1 58.9 25.3 0.244 
8.9R 5.92 14.89 ONE 31.C40 276.9 -28.6 33.9 

4319C.C 486n0.0 0.467 199.0 - 4 . 3  1.17 1.414 78.0 0.977 41.738 24.3 103.7 0.9450 82.532A 0.71 0.206 167.3 58.8 25.3 0.244 
9.96 5.92 15.R8 ONE 31 .C40  276.9 -28.6 3 4 . 0  

432PC.O 4R6W.O 0 . 5 7 8  196.2 -4.2 0.99 1 . 4 1 3  12.R 0.978 4 1 . 1 5 4  34.8 164.1 C+9020 81.80bA 0.9R 0.205 167.5 58.5 25.3 0.244 
11.42  5.Y2 17.35 ON€ 31.040 276.9 -28.6 3 4 . 3  

4321C.O 48630.0 0.6C2 195.6 -4.6 0 . 8 8  1.411 67.5 0.979 40.830 45.4 164.7 0.8460 80.8146 1.17 0.204 167.9 58.1 25.2 0.244 
13.26 5.93 19.19 ONE 31.04C 276.9 -28.6 34.6 

AHRIVAL D A T E  = 2440800.0 

4312C.C 498°0.r)  0.610 223.5 -19.7 -1.39 1.414 112.6 0.974 32.754 314.2 525.9 0 . 8 3 8  64.671A 2.80 0.189 167.0 56.9 25.3 0.232 
13.46 5.76 19.23 Thd 29.182 278.3 -28.5 36.9 



1976 
EARTH-NFPTUNE 

OtPART A R R I V C  S P t E U  R A OCCL I 1 V I P S I  1 FCCth SMA 1 H f r l  T H E 1 2  P t U I H  APHEL I 2 V 2 PS1 2 R A OECL SPEED 
O V 1  OV2 O V T  LET. C O I S T  MAS OECLS LAMOA 

c313c.c 4nnco.o 0.543 224.c -21.9 - 1 . 9 8  1.415 107.9 0.973 33.299 323.8 525.4 0.890 65.7086 3.46 (r.190 166.7 57.3 25.5 0.232 
11.7R 5.77 17.55 Thfl 29.1X2 278.3 -78.5 36.5 

43140.C 488GO.O 0 . 4 8 8  221.3 -27.9 
10.44 5.17 16.21 

-3.65 1.416 103.0 0.972 
Tho 29.182 278.3 -28.5 

33.757 333.5 525.G 0.933 
36.2 

66.581A 5.23 0.191 166.4 57.5 25.9 0.232 

I~I~G.O 48800.0  0.417 22r.8 1.0 4.67 1.416 93.2 0.971 34.344 353.5 524.5 0.981 67.7081 -2.99 0.193 166.2 5 8 . 4  24.5 0.232 
8.12 5.71 14.59 ONE 29.182 27b.3 -28.5 35.7 

4317C.O 480CC.O 0.4C3 211.5 -4.5 2.22 1.415 08.2 0.971 34.453 3.6 164.4 0.9040 67.922A -0.40 0.193 166.2 50.3 25.0 0.232 
8.51 5.77 14.28 ONE 29.182 278.3 -28.5 35.7 

43180.0 4a8oo.n 1.422 204.3 -4.8 1.49 1 . 4 1 4  83.2 0.972 34.435 13 .8  164.5 0.9720 6 7 . 8 9 7 ~  0.32 0.193 166.2 50.2 25.1 0.233 
8.92 5.77 14.70 ONt 29.182 278.3 -28.5 35.7 

4319C.C 4880C.O 0.465 199.1 -4.4 1.15 1.413 78.1 0.972 34.295 24.2 164.8 0.9450 67.645A 0.73 0.193 166.4 58.1 25.2 0.233 
.9.00 5.78 1 5 - 6 1  ONE 29.182 278.3 -28.5 35.9 

432CO.C 4880C.0 0.525 196.4 -4.3 0.96 1.411 77.9 0.973 34.046 34.6 165.1 0.9C30 67.1906 0.99 0.192 166.7 57.0 25.1 0.233 
11 .34  5.78 17.12 ONE 29.182 278.3 -28.5 36.1 

43210.0 48800.0 0.518 195.7 -4.7 0.85 1 . 4 0 9  67.7 0.975 33.707 45.2 165.7 0.0480 66.5661 1.19 0.191 167.0 57.4 25.1 0.234 
13.16 5.79 18.94  ONE 29.182 278.3 -28.5 36.5 

43120.0 49COO.O 

431w.c 4 9 0 ~ 0 . 1  

43140.0 49000.0 

4315c.c 4qoen.o 

43160.0 49cco.n 

43170.0 4903c.o 

43180.0 49000.0 

4319C.O 49COO.O 

43200.0 49000.0 

4321o.c 49000.0 

0.61P 773.8 - 1 Y . 6  
13.46 5.64 19.1Q 

c.543 224.3 -21.5 
11.77 5.64 17.41 

0.486 222.r -25.7 
10.79 5.64 1 6 - 0 4  

C . 5 4 1  2C2.5 -59.4 
11.93 5 . 0 6  17.63 

0 . 4 1 8  221.6 2.3 
R.H4 5.64 14-48 

0.4C2 211.9 -4.4 
(1.41 5.64 14.11 

0.42L 204.5 - 4 . 9  
~ . e 7  5.64 14.52 

0.462 199.4 -4.6 
9.83 5.65 15.48 

0.522 196.6 -4.5 
11.26 5.65 16.91 

0.594 195.9 -4.8 
1 3 . ~  5.66 18.72 

ARRIVAL U A T E  = 2449000.0 

-1.28 1.413 112.7 0.971 28.605 313.9 526.9 0.036 56.373A 
T k O  31.151 279.6 -28.5 38.8  

-1.HO 1.414 107.9 0.969 28.919 323.6 526.4 0.88'3 57.009A 
Tkfl 31.151 779.6 -28.5 3 H . 4  

-3.19 1.414 103.1 0.968 29.310 333.3 525.9 0.932 57.6886. 
Tho 31.151 279.6 -28.5 38.1 

-16.23 1.414 98.3 0.967 29.556 343.2 525.6 0.963 50.150A 
I k O  31.151 279.6 -2H.5 38.'1 

5.12 1.414 93.3 0.967 29.719 153.3 525.5 0.980 58.4576 
ONE 31.151 279.6 -28.5 37.6 

2.26 1.413 88.3 0.967 
ONE 31.151 279.6 -28.5 

29.792 
37.6 

3.4 165.4 0.9840 50.601A 

1 - 4 8  1.412 83.3 0.967 29.777 13.6 165.5 0.9720 58.5826 
ONE 31.151 279.6 -28.5 37.6 

1.13 1.411 78.2 0.968 29.676 24.0 165.7 C.9460 58.4076 
ONE 31.151 279.6 -28.5 37.8 

I 

0.93 1.409 73.1 0.969 29.499 34.4  166.1 0.9050 58.0934. 
ONF 31.151 279.6 -28.5 38.0 

0.82 1.407 67.9 0.971 29.256 44.9  166.6 0.8500 57-662A 
ONE 31.151 279.6 -28.5 38.4 

2.71 C.177 166.1 

3.29 0.178 165.8 

4.75 0.179 165.5 

17.85 0.180 165.3 

-3.44 0.181 165.2 

-0.51 0.181 165.2 

0.33 0.181 165.3 

0.75 0.181 165.5 

1.CI 0.180 165.0 

1.20 0.179 166.2 

56.1 

56.5 

56.8 

55.8 

57.7 

57.6 

57.5 

57.3 

57.0 

56.6 

25.1 0.222 

25.3 0.222 

25.7 0.222 

20.2 0.224 

24.2 0.222 

24.8 0.222 

24.9 0.223 

25.0 0.223 

25.0 0.223 

24.9 0.224 

ARRIVAL OAIk E 2449200.0 

4312G.C 492'10.0 C.611 224.2 -19.4 -1 .18  1.411 112.8 0 . 5 6 8  25.749 313.6 521.7 0.835 50.6636 2.62 0.166 165.1 55.3 24.9 0.213 
13.47 5.53 19.09 TWO 29.2C3 281.0 -28.4 40.8 

4313C.G 492W.O C . 5 4 3  224.8 -71.2 -1.63 1.412 100.0 0.966 26.039 323.3 527.3 0.888 51.189A 3.14 0.167 164.0 55.7 25.1 0.213 
11.77 5.53 17.30 rnn 29.703 281.0 -28.4 40.3 

10.37 5.53 15.99 T ~ O  29.2113 281.0 -28.4 40.0 
43160.0 49210.0 C.GR3 222.7 -74.7 -2.78 1.413 103.2 0.9b5 26.281) 333.1 526.9 D.931 51.628A 4.35 0.168 164.5 56.0 25.4 0.213 

43150.0 4920C.0 0.685 210.7 -46.4 -10.49 1 . 4 1 3  98.4 0.964 26.464 342.9 526.6 0.962 51.965A 12.11 0.169 164.3 55.6 27.P 0.214 
1~1.38 5.54 15.~7 r h o  29.203 2 ~ 1 . 9  -?n.4 40.0 

43160.0 492LO.O 0.421 222.6 4.1 5.74 1 - 4 1 3  93.4 0.963 26-58> 353.1 526.4 G.980 52.1896. -4.C5 0.169 164.2 56.9 23.0 0.213 
8 . w  5.53 1 4 . 4 3  ONE 29.203 2111.0 -21.4 39.6 

4317c.o 49200.0 o.wr 212.3 -4.4 2.29 1.412 08.4 0.963 26.639 3.2 166.4 0.9840 5 2 . 2 9 4 ~  -0.55 0.170 164.2 56.8 24.6 0.213 
8.44 5.53 13.07 ONE 29.203 281.0 -28.4 39.5 

43100.0 49200.0 0.41P 204.9 -5.1 1.46 1.411 03.4 0.963 26.626 13.4 166.5 0.9730 52.2794 0.34 0.170 164.3 56.7 24.8 0.214 
8.82 5.53 14.36 ONE 29.203 281.@ -28.4 39.5 

43190.0 492PO.C 0.459 199.7 -4.7 l . l C  1.410 78.4 0.964 26.549 23.7 166.7 0.9470 52.152A 0.77 0.169 164.5 56.5 24.0 0.214 
9.77 5.54 15.30 ONE 29.203 281.0 -2R.4 39.7 

432no.c 492co.a 0.518 196.9 -4.6 0.90 1.408 73.2 0.966 26.414 74.1 167.0 0.9060 51.9226 1.03 0.169 164.0 56.2 24.0 0.214 
11.18 5.54 16.72 ONE 29.2C3 201.0 -2R.4 40.0 

43210.0 492C9.0 0.550 196,2 -5.0 0.79 1.4C6 68.1 0.968 26.229 44.6 167.5 0.8520 51.606A 1.22 0.168 165.2 55.8 24.7 0.215 
12.96 5.55 18.>J ONE 29.2C3 281.0 -28.4 4 0 . 3  

ARRIVAL O A T t  - 24494G0.0 

4312C.C 4940C.3 0.612 224.5 -19.3 -1.09 1 . 4 1 C  112.9 0.965 23.676 313.3 520.6 C.033 46.5201 2.55 0.155 164.1 54.4 24.6 0.205 
13.5C 5.43 18.94 Tho 30.959 282.3 -28.2 42.8 

43130.0 49400.9 5.543 225.2 -20.9 -1 .48  1.411 108.2 0.963 23.9P5 323.0 528.1 0.807 46.924A 3.00 0.156 163.8 54.0 24.9 0 -205 
11.79 5.43 17.22 Tho 30.959 282.3 -28.2 42.3 
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1976 
EARTH-NEPTUNE 

DEPART ARRIVE SPttt. R A IlECL I 1 V 1 P S I  1 tCCEN SHA T H C l I  lHtT2 PERlH APHEL I 2 V 2 PSI  2 Y A OECL SPEED 
UVI o v 2  ovr LFG C O I S T  HAS OCCLS LAHUA 

43140.c 49400.5 0.484 223.4 -73.5 -2.43 1.411 103.3 0.961 24.095 332.8 527.8 0.930 4 7 . 2 6 0 ~  4.01 0.158 163.5 55.1 25.2 0.205 
13.36 5.43 15.79 Tho 30,959 282.3 -28.2 42.0 

43150.0 494CC.3 C.461 214.6 -38.6 -7.52 1.412 98.5 0.960 24.240 342.7 527.5 0.961 47.518A 9.15 C.158 163.3 55.0 26.3 0.205 
9 . 8 ~  5.44 15.24 TWn 30.959 282.3 -28.2 41 .8  

431611.C 49430.0 C.426 224.0 6.7 6.62 1.411 93.5 0.960 24.335 357.8 527.3 0.980 47.6896 -4.93 0.159 163.2 56.2 23.4 0.205 
9.PL 5.43 14.44  ONE 30.959 282.3 -28.2 41.6 

43170.0 494C0.0 0.399 212.8 -4.4 2.34 1.411 88.6 0.960 24.377 2.9 167.3 0.9840 47.770A 4 - 5 9  0.159 163.2 56.0 24.4 0.205 
8 . 4 1  5.43 13.d4 ONE 30.959 282.3 -28.2 41.5 

43180.0 49400.7 0.415 205.3 -5.3 
8.78 5.43 14.21 

43190.C 49400.9 0.456 2CO.O -5.0 
V.70  5.44  15.13 

43200.0 494c1o.n 0.515 197.2 -4.8 
l l . C 9  5.44 16.53 

0.485 224.1 -24.1 
1P.37 5 . 3 4  15.71 

4315o.r 496,w.n 0.44~ 717.1 -33.6 

4316c.o 4960r.c c.435 226.0 10.5 

V . 5 5  5.35 14.89 

9.23 5.35 14.57 

43170.0 496~70.0 9.39H 213.4 -4.5 
n.30 5 . 3 4  13.73 

n.73 5.35 14.07 
43180.0  496C0.0 9 . 4 1 3  205.8 -5.5 

0.453 20C.5 -5.2 
9.63 5.35 1 4 . Y R  

43200.0 49600.0 0 . 5 1 1  197.6 - 5 . 0  
ii.rr 5.35 16.35 

43210.C 49600.0 0.5H2 196.8 -5.4 
12.74 5.36 18.10 

1 .45  1.410 83.6 0.960 
ONE 30.959 282.3 -28.2 

24.366 
41.5 

13.1 167.3 0.9730 47.759A 0.36 0.159 163.3 55.9 24.6 0.205 

1.37 1.4C8 78.5 0.961 24.3-5 23.4 167.5 0.9480 47.6626 0.79 0.159 163.4 55.7 24.6 0 2 0 5  
ON€ 30.959 282.3 -28.2 41.7 

0.87 1.407 73.4 0.962 24.197 33.8 167.9 0.9080 47.48711 1.05 0.158 163.7 55.4 24.6 0.206 
ONE 3C.959 282.1 -28.2 41.9 

0.76 1.405 68.3 0.964 24.050 44.2 168.3 0.8540 47.2451 1.23 0.157 164.1 55.0 24.5 0.206 
ONE 30.959 282.3 -28.2 42.3 

A L R l V D l  O A T t  = ?449600.0 

-1.30 1 . 4 C Q  113.1 0.962 22.113 312.9 529.4 6.831 43.3964 2.47 0.145 163.1 53.5 24.4 0.198 
TkO 29.5rV 283.6 -28.1 44.H 

- 1 . 3 4  1.410 I J H . 3  C.96C 22.300 372.6 528.9 0.8H5 43.7166 2.87 0.147 162.7 54.0 74.6 0.198 
Tnl l  29.504 2133.6 - 7 R . I  44.4 

-2.13 1.410 103.5 0.959 22.455 332.4 520.6 0.929 43.9826 3.72 0.148 162.4 54.3 24.9 0.198 
ThO 2 9 . 5 ~ 9  283.6 -28.1 44.n 

-5.70 1.411 98.6 0.957 22.574 342.3 528.3 0.961 44.186A 7.34 ll.148 162.2 54.2 25.8 0.198 
ThO 29.5P9 243.6 - 2 8 . 1  43.8 

7.q9 1.41r 93.7 0 . 9 5 7  22.691 352.4 528.2 0 . 9 R O  44.3226 -6.30 6 . 1 4 9  162.C 55.4 22.8 0.198 
CINt 29.5C9 283.6 -28.1 43.6 

2.3R 1.41r 8 8 . 8  0.957 22.685 2.5 168.1 0.9R40 44.3866 4 - 6 4  0.149 162-C 55.1 24.1 0.191 
ONE 29.509 283.6 -28.1 43.5 

1.43 1.409 83.8 0.957 22.677 12.8 168.2 0.9740 44.379A 0.37 0.149 162.1 55.0 24.3 0.19R 
ONF 74.509 283.6 -2R.1  43.5 

1.C4 1.407 78.7 0.958 22.626 23.0 168.4 0 . 9 4 9 0  44.3041 O . R 1  0.149 162.3 54.8  24.4 0.198 
ONE 29.5Cq 283.6 -2R.1 43.7 

C.84  1.406 73.7 0.960 22.538 3 3 . 4  168.7 0.9100 44.16tA 1.07 0.148 162.6 54.5 24.4 0.198 
ONE 29.509 783.6 -28.1 43 -9  

- 

0.73 1.404 68.5 0,962 22.416 43.0  169.0 0 . 8 5 7 0  43.976A 1-25 0.147 163.0 54.1 24.3 0.199 
ONE 29.509 283.6 -28.1 4 4 . 3  

ARRIVAL DATE = 2449R00.0 

$ 3 1 2 0 . ~  498t0.0 0.616 225.4 -19.2 -0.91 1.408 113.3 0.960 2 0 . 9 ~ 0  312.4 530.1 0.e28 40 .972~  2.41 0.136 161.9 52.6 24.1 0.191 
13.6P 5.27 18.97 T k O  30.522 285.0  -28.0 46.9 

4313C.0  49800.0 0.546 726.3 -70.5 -1 .71  1.409 108.5 0.958 21.057 322.2 529.7 0.883 41.2326 2.76 0.137 161.5 53.0 24.4 0.191 
1 1 . ~ 6  5.27 17 .13  i w  3r..522 2 ~ 5 . ~ 1  -28.0 46.4 

43140.0 4 Y B O J . 0  0 . 4 8 5  224.9 -22.5 -1.88 J.409 103.7 0.956 2I.IH8 332.C 529.4 0.927 41.44HA 3.47 0.138 161.2 53.4 24.7 0.191 
10.39 5.27 15.65 T W O  30.522 285.0 -28.0 46.0 

43150.C 498’10.0 0.444 219.0 -30.2 -4.49 1.410 98.8 0.955 21.287 342.0 529.1 0.960 41.6146 6.13 0.139 160.9 5 3 . 4  25.3 0.191 
9.42 5.27 14.64 TUC 30.522 285.0 -28.0 45.8 

43160.C 49800.0 0.457 229.1 17.0 1r.41 1.409 93.9 0.954 21.352 352.1 529.0 0.979 41.7251 -8.71 0.140 160.8 54.7 22.0 0.191 
9.77 5.27 14.99 ONE 3r.522 285.0 -28 .0  4 5 . 7  

43170.C 49800.0 C.397 214.2 -4.5 2.44 1.4C9 88.9  0,954 21.381 2.2 168.9 C.9840 41.778A -0.69 0.140 160.0 54.3 23.9 0.191 
8.37 5.27 13.63 ONF 36.522 285.0 -28.0 45.5 

43180.0 49800.0 0.411 206.4 - 5 . 8  1.41 1 . 4 0 8  H4.0 0.954 21.374 12.4 169.0 0.9750 41.7736 0.39 0.14C 160.9 54.1 24.1 0.191 
8.hR 5.27 13.95 ONE 30.522 285.P -28.0 ‘15.5 

43190.0 498C0.0 C . 4 5 C  2C1.0 -5.5 1.01 1.406 78.9 0.955 21.332 22.6 169.1 0.9510 41.713A 0.84 0.139 161.1 53.9 24.2 0.191 
9.5b 5.27 1 4 . 8 3  ONE 30.522 285.0 -28.0 45.7 

4 3 2 0 0 . ~  498co.c 0 . 5 ~ 7  198.0 -5.3 0.11 1 . ~ 5  73.9 0.957 21.258 33.c 169.4 0 . 9 1 2 ~  4 1 . 6 0 3 ~  1.10 0.139 161.4 53.6 24.1 0.191 
10.9~ 5.28 16.18 ONE 30.522 285.0 -28.0 45.9 

43210.C 49800.0 0.577 197.2 -5.6 0.69 1.403 68.8 0.959 21.155 43.4 169.8 0.8600 41.4506 1.27 11.138 161.8 53 .3  24.1 0.192 
12.C2 5.28 17.91 ONt 30.522 285.0 -28.0 4 6 . 3  

ARRlV6L 0 A T t  - 2450000.0 
4312C.C 5000G.3 0.618 225.9 -19.1 -0.83 1.407 113.5 0.959 19.937 312.0 530.8 0.825 39.0506. 2.34 0.127 160.6 51.6 23.9 0.185 

13.67 5.21 18.87  T W O  3 0 . 0 ~ 5  286.3 -27.8 49.0 

43130.t 5 n O C C . 0  0.54R 226.9 -20.3 -1.09 1 m P  108.7 0.956 20.n73 371.7 530.4 0.881 39.265A 2.65 0.129 160.2 52.1 24.1 0.185 
11.91 5.20 17.11 TU0 30.C05 286.3 -27.0 4H.5 
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EARTH-NEPTUNE 

OEPAHl bRHIVE SPEtD K A OECL 
O V I  OV2 O V T  

4314C.O 5001C.O 0.487 225.6 -22.1 
lG.42 5.20 15.62 

43150.0 5 0 ~ 0 0 . 0  0.442 220.5 -27.7 
9.37 5.20 14.57 

43160.0 5oooo.o 0.519 235.5 29.4 
11.19 5.21 lh.4C 

43170.0 5000C.O ‘2.396 214.9 -4.5 
8.35 5.20 13.55 

43180.0 5ooon.c 0.4r9 20i.0 -6.1 
8.63 5.20 13.83 

4319c.c 5ooco.o 0 . 4 4 7  201.5 - 5 . ~  
9.49 5.20 1 4 - 6 9  

432nc.o 5ooco.o 0.503 198.5 -5.6 
10.81 5.21 16.02 

432 i r .o  50~00.0 0.572 197.t -5.n 
12.51 5.21 17.7? 

O . t r l  226.4 -19.1 
13.74 5.15 1X.89 

0.651 227.4 -20.2 
11.97 5.14 17.12 

0.46d 726.4 -71 .7  
1 7 . 4 6  5 .14  1 5 . W  

0.441 221.9 -25.9 
9.15 5.14 14.44 

1 . 2 9 5  215.8 -4.4 
8 . 3 4  5.14 13.47 

0.4( 7 2C7.8 -6.4 
8.5’7 5.14  13.73 

0.444 202.1 -6.1 
9.42 5.14 14.56 

C.499 IY9.0 -5.9 
10.71 5.15 15.86 

0.568 198.0 -6.1 
12.39 5.15 17.54 

0.645 198.8 -6.8 
14.35 5.16 19.51 

I 1 V 1 PSI I ECCEN SHA THE11 THE12 PEWlH APHEL I 2 Y 2 PSI  2 R A OECL SPEED 
L C G  C O I S T  K A S  OECLS LAMOA 

-1.65 1.4C9 103.9 0.954 20.185 331.6 530.1 0.926 39.444A 3.26 0.130 159.9 52.5 24.4 0.184 
T W O  30.005 286.3 -27.8 48 .1  

T W O  30.005 286.3 -27.8 47.9 
-3.61 1.409 99.0 0.953 20.270 341.5 529.9 0.959 39.5816 5.2? C.130 159.6 52.6 24.9 0.184 

15.77 1.40R 94.1 0.952 20.326 351.7 529.7 C.979 39.673A -14.06 0.131 159.5 54.0 20.4 0.186 
ONE 30.005 286.3 -27.8 48.0 

2.51 1.4bR 89.2 0.952 20.351 1.7 169.7 0.9840 39.7186 -0.76 0.131 159.5 53.4 23.6 0.184 
ONE 30.0C5 286.3 -27.8 47.5 \ 

1.39 1.407 04.2 n.952 20.346 11.9 169.7 0.9760 39.1151 0.41 0.131 159.6 53.2 23.9 0.184 
ONE 3P.OC5 286.3 -27.8 47.h 

0.98 1.405 79.2 0.053 20.310 22.2 169.9 0.9520 39.667A 0.87 0.131 159.8 53.0 23.9 0.185 
ONE 30.005 286.3 -27.8 47.7 

P.78 1.404 74.1 0.955 20.246 32.5 170.1 0.9140 39.578A 1.12 0.130 160.1 52.7 23.9 0.185 
ONE 3r.005 286.3 -27.8 48.0 

G.66 1.4r2 69.1 0.957 ZG.158 41.9 170.5 @.E630 39.4531 1 -29  0.129 160.5 52.4 23.8 0.186 
ONF 30.Cb5 286.3 -27.8 4R.3 

AHRlVbL O A T t  = 24502CO.O 

-0.76 1.406 113.7 0.957 
T k O  29.969 287.6 -27.6 

-n.m 1 . 4 ~ 7  108.9 0.954 
TkO 29.069 287.6 -27.6 

-1.45 1.408 104.1 0.951 
7kn 29,969 287.6 -27.6 

-2.95 i.4t-8 99.2 c.951 
Tun 29.969 287.6 -27.6 

2.60 1.407 8 9 . 4  0.950 
ONE 29.969 287.6 -27.6 

1.36 1.406 8 4 . 4  0.95Ln 
ONE 29.969 287.6 -27.6 

0.95 1.405 79.4 0.951 
ON(: 29.969 287.6 -27.6 

c.74 1.4c3 74.4 0.953 
ONF 29.969 287.6 -27.6 

r.63 1.401 69.3 0.955 

0.56 1.399 64.3 0.958 

ONE 29.969 287.6 -27.6 

ONE 29.969 287.6 -27.6 

19.161 311.4 531.5 0.822 37.499A 
51.1 

19.279 321.2 531.1 0 . 8 7 8  37.679A 
511.6 

19.377 331.1 53c.a 0.926 37.8306 
50.2 

19.452 341.1 530.6 C.957 37.9466 
49.9 

19.523 1.3 1 7 0 . 4  0.9850 38.0621 
49.6 

19.519 11-5 17C.5 R.9760 38.0616. 
49.7 

19.488 21.7 170.6 C.9540 38.0226 
49.8 

19.433 32.0 170.8 0.9170 37.9496 
50.1 

19.356 42.3 171.1 0.8660 37,8451 
50.4 

19.260. 52.7 171.5 0.8030 37.7186 
50.9 

2.29 0.119 159.3 

2.55 0.120 158.8 

3.07 0.121 158.5 

4.62 0.122 158.2 

-0 .84 0.123 158.1 

0.43 0.123 158.1 

0.90 0.123 158.3 

1 - 1 5  n.122 158.7 

1.31 0.121 159.1 

1.44 0.120 159.7 

50.6 

51.1 

51.5 

51.7 

52.4 

52.3 

52 -1  

51.8 

51.4 

51.0 

23.6 0.180 

23.8 0.179 

24.1 0.179 

24.6 0.179 

23.3 0.178 

23.6 0.179 

23.7 0.179 

23.7 0.179 

23.6 0.180 

23.5 0.181 

ARRlVbL DATE = 2450400.0 

43120.0 5 9 4 ~ 0 . ~ 1  0.075 226.9 -14.0 -r.49 1.406 114.0 0.9% 18.525 310.9 532.2 0.819 36 .231~  2.23 0.111 157.8 49.7 23.3 0.175 

4313r.c 504~0.0 r.554 228.1 -29.1 - c . m  1.407 109.2 0.953 18.630 320.7 5 3 1 . 8  0.~75 36.3846, 2.47 0.113 157.3 50.2 23.5 0.174 

13.113 5.10 l R . 9 3  Thll 30.540 2H9.O -27.5 53.2 

12.C4 5.09 17.14 Tho 3C.540 2R9.0 -27.5 52.7 

4314C.C 5J400.0 0.491 227.2 -21.3 -1.27 1.407 104.3  0.951 18.717 330.6 531.5 0.922 36.5120. 2.90 0.114 157.0 50.6 23.8 0.174 
12.51 5.n9 15-60 ~ r l o  30.540 289.0 -27.5 52.3 

43150.G 50410.0 0.441 223.1 -74.6 
9 . 3 5  5.09 14.44 

-2.44 1.407 99.5 0.949 
Tho 30.540 289.1 -27.5 

18.783 340.6 531.3 C.956 
52.0 

3b.6116 4.11 0.115 156.7 50.7 24.2 0.174 

4317r.c 594rc.0 0.395 z16.n -4.4 2.70 1 . 4 ~  89.6 0.948 in.u4n O.H 171.1 0 . 9 ~ 5 0  36.7126 -n.95 0.115 156.5 51.5 23.0 0.173 

431nc.r 514~0 .0  0.4r5 208.5 -6.n 1.34 1.405 a4.7 0.948 1 8 . ~ 4 3  in.9 171.1 0.9770 36.7121 n.46 c.115 156.6 51.4 23.4 0.173 

13.33 > . O R  1 3 . l t i  uNr 30.540 7 w . n  -27.5 51.7 

8-54 5.09 13.63 LINE 3G.54n 289.0 -27.5 51.7 

43190.C 524P0.0 0.441 202.8 -6.5 0.91 1.404 79.7 0.949 18.818 21.7 171.3 0.9550 36.6896 0.93 0.115 156.8 51.2 23.4 0.174 
y.34 5.a9 1 4 . 4 3  out 30.540 289.0 -27.5 51.9 . 

0.495 199.5 -6.2 
13.62 5.09 15.71 

c.76  1.402 74.7  0.951 
ONE 30.541, 289.0 -27.5 

18.769 
52.1 

31.5 171.5 0.919C 36.6196 1 -17  0.114 157.1 50.9 23.4 0.174 

43210.0 594CC.C 0.5h3 198.5 -6.4 7.59 1.401 69.6 0.054 18.701 41.R 171.7 0.8690 36.5334 1.33 0.114 157.6 50.5 23.3 0.175 
12.27 5. in 17.37 ONE 30.540 289.’) -27.5 57.5 

43220.0 5040L.0 C . 0 3 9  199.2 - 7 . 0  P.52 1.399 64.6 0.957 18.617 52.1 172.1 0 -8070  36.4261 1.45 0.112 158.2 5b.l 23.2 0.176 
14.20 5.11 19.31 ONE 3r.540 289.0 -27.5 52.9 

bPRlYbL C A T t  = 24506PO.O 

43120.0 536CL.J 0.428 227.4 -10.C 4 - 6 2  1.405 114.2 0.955 17.Y94 31C.3 532.8 0.815 35.184A 2-18 0.104 156.3 48.7 23.0 0.170 
13.93 5.05 18.98 Tmo 29.463 79c.3 -27.3 55.4 

43130.0 596r0.3 0.557 228.7 -20.0 -r.m 1.4~6 109.4 0.952 18.394 320.1 532.4 0.872 35.315~ 2.38 0.105 155.7 49.2 23.2 0.170 
12.13 5.05 17.17 TkO 29.463 29C.3 -27.3 54.9 
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o v 1  
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O V 2  

OECL 
nv T 

V I P S I  I ECCEN 
COlST R A S  UECLS 

I 2 V 2 PSI 2 R A OECL SPEEO 

2.75 0.107 155.3 49.6 23.5 0.169 

3.70 C.107 155.1 49.8 23.8 0.169 

15.42 0 . 1 O R  154.9 4R.6 26.7 0.170 

I 1  
LFG 

SMA THETI.THET2 PFRlH 
L A M U A  

APHEL 

4314r.o S O ~ F G . U  0.493 228.0 -71.0 

43 i so . c  5 ~ ~ 6 0 0 . 0  0.442 224.3 -23.5 

10.57 5.34 15.61 

9.37 5.04 1 4 . 4 1  

43160.0 556CC.0 0.494 292.R -55.R 
10.60 5-09  15.65 

43170.0 506GC.0 0.395 217.8 -4.2 
8.33 5:04 13.36 

43180.0 556OC.O 0.4C3 209.3 -7.2 
8.50 5.04 13.54 

43190." 50630.0 0 . 4 3 7  2C3.5 -6.9 
9.27 5-94 14.31  

432GC.C 506'X.O 0 . 4 9 1  200.1 -6.5 
10.52 5.05 15.56 

4321F.F 5l690.0 0.558 199.0 -b.h 
12.14 5.05 17.2e 

432zo.c 5060r.o n.634 19p.7 -7.3 
14.Fh 5 . 0 0  19.12 

-1.11 1.4C7 104.6 0.94'4 1R.172 330.1 532.2 G.919 35.4246. 
TU11 29.463 210.3 -27.3 54.4 

-7.12 1.407 99.7 0 . 9 4 R  18.232 340.G 531.9 0.955 35.509A 
Tho 29.463 290.3 -27.3 54.1 

-13.70 1.407 94.8 0.947 18.272 350.1 531.R 0.977 35.567A 
TdO 29.463 29G.3 -27.3 54.3 

2.83 1.406 89.9 0.946 18.291 0.2 171.8 C.9850 35.597A 
ONt 29.463 29r.3 -27.3 53.R 

1.31 1.405 84.9 0.947 18.2RR 10.4 171.R 0.9180 35.599A 
ONE 29.463 29C8.3 -27.3 53.8 

0.87 1.403 80.0 0 . 9 4 8  18.265 20.6 171.9 0.9570 35.5736. 
nr(E 29.463 290.3 -27.3 54.0 

n.67 1.402 75.0 r . 9 4 ~  18.222 30.9 172.1 0.9220 3 5 . 5 2 2 ~  
OVE 29.403 29c.3 -27.3 5 4 . 2  

0.55 1.400 6 Y . 9  0.952 18.161 41.2 172.3 0.8730 35.4494 
UNE 29.463 29C.3 -27.3 54.6 

0.49 1.308 64.9 0.955 IR.Ofl5 51.5 172.7 0.8120 35.359A 
mt 29.463 291.3 -27.3 55.0 

-1.08 0.108 154.9 50.6 22.7 0.169 

0.48 0.108 155.0 50.4 23.1 0.169 

0.96 0.108 155.2 5C.2 23.2 0.169 

1.20 0.107 155.5 5C.O 23.2 0.169 

1.36 0.106 156.0 49.6 23.1 0.170 

1.47 0.105 156.6 49.1 23.0 0.171 

A R R I V A L  C A T L  = 245MOO.O 

-n.55 1.405 114 .5  0.954 17.561 339.7 533.3 0 . ~ 1 1  3 4 . 3 1 1 6  
T H O  90.946 291.6 -27.1 57.5 

4312C.P W O C C . ~ ~  n . c T 3  22p.0 -19 .0  
14 .C4  5.31 1 9 . J 5  

2.13 0.097 154.5 

2.31 0.C99 154.0 

2.62 o . i w  153.6 

3.37 0.101 153.3 

9.21 0.101 153.1 

-1.25 0.101 153.1 

0.52 0.1111 153.2 

i . c n  0.101 153.4 

1.24 0.101 153.7 

1.3R 0.100 154.2 

1.49 0 . n ~  1 5 4 . ~  

47.7 

4n.2 

4R.6 

48.9 

4 8 . 4  

49.6 

49.5 

4 9 . 3  

49.0 

48.7 

48.2 

22.7 0.166 

22.9 0.166 

23.2 0.165 

23.5 0.165 

25.0 0.165 

22.4 0.164 

22.8 0.104 

22.9 0.165 

22.9 0.165 

22.0 0.166 

22.7 0.167 

-3.h9 1.416 l"G.7 6.951 
l h t l  39.94h 291.6 -27.1 

17.046 319.6 533.0 0.869 
57.n 

34.4234 C.5b1 2 1 9 . 4  -19.7 
12.22 5 . ~ 1  1 1 . 2 2  

-9.16 1.406 104.8 C.94H 17.718 329.5 532.8 0.917 34.518A 
T W l l  3 0 . 9 4 6  291.6 -27.1 56.6 

- 1 . 6 8  1 .4 (6  10C.C 0.946 17.772 339.5 532.6 0.953 34.592A 
THO 30.946 291.6 - ? 7 . 1  56.3 

- 1 . 4 9  1.406 95.1 0.945 
l h l l  3C.046  291.6 -27.1 

17.R04 349.5 532.4 0.976 
5 6 . 2  

34.6436 0.434 213.4 -39 .9  
9 . 7 ~  5.00 14.20 

43190.0 50ROC -0 C.43r .  204.3 -7.3 
9.x 5 . w  i 4 .m 

0.82 1.W3 RO.3 (1.946 17.805 20.0 172.5 0.9590 34.6516. 
ON€ 30.946 291.6 -27.1 56.1 

4320C.O 50Rll0.0 0.4R7 20O.H -6.9 
10.42 5.on 15.42 

4321r.o 5rlane.c 0.553 199.6 - 6 . 9  
1 2 . ~ 7  5.ni 17.03 

4322C.C 50HOG.0 0.62Il 200.7 -7.5 
1 3 - 9 1  5.C2 111.93 

0.62 1.401 75.3 0.148 17.766 30.3 172.7 0.9240 3 4 . 6 0 8 ~  
ONE 30.946 291.6 -27.1 56.3 

0.52 1.399 7C.3 0 . 1 5 1  17.712 40.6 172.9 0.8760 34.5476 
ONE 36.946 291.6 -27.1 56.7 

c.45 1.397 65.2 0.954 17.1~43 5n.8 173.2 11.8160 3 4 . 4 7 1 ~  
ONE 3C.946 291.6 -27.1 57.1 

ARRIVAL DATE = 2451000.0 

43120-C 51010.9 

43130.0 51000.0 

43140.0 5100C.O 

4315c.o 5 1 0 x . n  

4316O+C 51JC0.7 

43170.C 5lGC0.0 

43180.0  510"C.9 

43190.0 510;C.9 

432cr.a 51occ.1 

432ic .c  5 1 r ~ c . o  

4322r .c  5 1 0 ~ 1 . 0  

-n .49  1.404 1 1 4 . 8  0.953 
TWO 29.150 292.S -26.9 

-C.61 1.4C5 11C.0 0.450 
T * U  2 9 . 1 ~  292.9 -26.9 

rka 29.150 292.9 -26.9 
-11.83 1 .4C6  105.1 0.Y47 

-1.40 1.466 110.3  0.945 
T k C  29.150 292.9 -26.9 

- 4 . R 3  1.4F6 95.4 0.944 
Two 29.150 292 .Y  -26.9 

3.26 1.405 90.5 0.444 
nNE 29.150 292.9 -26.9 

1.24 1.~4 35.5 0.944 
ONE 29.15C 292.9 -26.V 

C.78 1 . 4 0 3  80.6 0.945 
ON< 29.150 292.9 -26.9 

11.58 1.401 75.6 0.947 
ONE ?9.155 292.9 -26.9 

0 . 4 8  1.399 7C.6 0.949 
ONE 29.150 292.9 -26.9 

0.41 1.397 65.6 P.952 
ONE 29.150 292.9 -26.9 

17.193 309.1 533.9 0.807 33.5786 
59.7 

17.271 318.9 533.6 0.866 33.6761 
59.1 

17.336 328.9 533.3 C.915 33.7586 
58.7 

2.C5 0.091 152.7 

2.24 C.C'92 152.1 

7.50 0.093 151.7 

3.10 0.094 151.4 

6.55 0.095 151.2 

-1.50 0.C95 151.1 

0.55 0.095 151.2 

1.~4 0 . ~ 9 5  151.4 

1.27 0.094 151.8 

1.41 C.093 152.2 

1.51 0.C92 152.9 

46.7 

47.3 

47.7 

47.9 

47.8 

48.7 

48.5 

4 8 . 3  

48.1 

47.7 

47.3 

22.4 0.163 

22.6 11.162 

22.8 0.161 

23.1 0.161 

24.1 0.161 

22.0 0.160 

22.5 0.161 

22.6 0.161 

22.6 0.101 

22.5 0.162 

22.6 0.163 

5.565 23C.O -19.9 
12.31 4.97 17.28 

C.499 229.7 -21.b 
10.72 4.97 1 5 . 6 8  

C.445 226.6 -22.0 
9 . 4 6  4.S6 14.42 

r.411 217.a - 3 7 . 1  

c.396 22r.2 -3.4 
8 . 3 4  4.96 13.30 

c.399 211.1 -8 .r  

8 . 6 5  4.96 13.81 

Y . 4 2  4.96 17.35  

i.431 205.0 -7.7 
9 .13  4.96 16-09 

17.187 338.9 533.2 0.951 33.8236 
5a.4 

17.421 348.9 533.0 0.975 33.8676 
58.2 

17.438 359.1 533.0 0.985 
58.1 

33.891A 

17.437 9.2 173.0 0.9800 33.8946. 
58.1 

17.419 19.4 173.1 0.5610 33.8776 
5R.2 

17.384 29.7 173.2 0.9270 33.0426 
58.4 

17.335 39.9 173.5 0.8800 33.7891 
5a.7 

0 . 4 F 3  201.5 -7.3 
1 3 - 3 2  4.97 15.28 

C.54R 2CC.1 -7.3 
11.R9 4.97 16.87 

17.272 50.2 173.7 0.8210 33.7244 
59.2 

0.622 200.7 -7.8 
13.77 4.98 18.75 



l Q 7 6  
EARTH-NEPTUNF 

OEPART A R R I V E  S P t t O  R A OFCL I 1 V 1 PSI 1 K C t N  SMA THE11 THET2 P t R l H  APHEL 
o v i  0 v 2  n v i  LFC COIST R A S  OECLS LAMOA 

ARRIVAL DATE = 2451200.0 

4312r.o 5 1 2 0 0 . ~  0.642 229.1 -19.3 - r .43  1.404 115.1 0.952 16.882 308.4 534.4 0.803 3 2 . 9 6 1 ~  
14.77 4.95 19.22 TWO 31.097 294.2 -26.6 61.8 

4313C.O 51200.0 G.569 23C.7 -19.8 -0.53 1.405 11C.3 0.949 16.954 318.3 534.1 C.863 33.046A 
12.42 4.94 17.36 TkO 31.097 294.2 -26.6 61.3 

4314C.O 51200.0 0.503 210.5 -20.5 -0.71 1.405 105.4 0.946 17.015 328.2 533.9 C.912 33.118A 
1 0 . 8 G  4.93 15.73 THO 31.097 294.2 -26.6 60.8 

43 i5c .c  51200.0 0.44~ 227.0 -21.5 -1.16 1.4C5 i o r . 6  0.944 17.062 3 3 8 . 3  533.7 0.969 33.1744, 
9.51 4.93 14.44 T k O  31.C97 294.2 -26.6 60.5 

43160.0 51200.0 C.414 220.5 -27.7 -3.35 1.405 95.7 0 . 9 4 3  17.094 348.3 533.6 0.974 33.214A 
8.74 4.93 13.67 TWfl 31.C97 294.2 -26.6 60.3 ., 

43170.c 51230.0 n.397 271.6 -2.5 3.62 1 . 4 ~ 5  9u.8 0.942 17.110 358.4 533.5 0.984 33.2351 

43iac.o 51200.3 r . 3 ~ 8  212.1 -8.5 1.10 i.+c4 85.11 0.943 17.110 8.6 173.6 0.9810 3 3 . 2 3 9 ~  

6.37 4.q3 13.30 ONE 31.P97 794.2 -2b.6 60.2 

8.38 4.93 13.31 ONE 31.097 294.2 -26.6 60.2 

43190.0 51200.0 0.428 255.9 -8.2 C.73 1.402 80.9 0.944 17.094 18.8 173.6 0.9620 33.225A 
9.C6 4 . 9 3  13.99 ONE 31.097 294.2 -26.6 6n.3 

432oo.c 5120C.n 1.478 202.2 -7.7 r . 5 4  1.401 75.9 0.946 i7.0b2 29.0 173.8 c . 9 3 0 0  33.1954 
10.72 4.93 15-15 ONE 31.C97 294.2 -26.6 69.5 

4321C.0 51200.0 0.543 20C.8 -7.6 C.44 1.399 70.9 G.948 17.017 39.2 174.0 C.8840 33.151A 
11.77 4.94 16.71 ONE 31.C97 294.2 -26.6 6 0 . 8  

4 32 2 0. C 5 12~10. 0 0.616 201.2 -8.1 
13.62 4.95 10.57 

0.38 1.397 65.9 0.951 
ONE 31.097 294.2 -26.6 

16.963 
61.2 

ARRlVdL DATE 3 2451400.0 

4312C.C 514nO.J 0.647 229.7 -19.1 -0.37 1.4C4 115.4 0.952 16.619 307.7 534.9 0.799 32.4406 
14.40 4.Y2 19.32 TWO 29.123 295.5 -26.4 63.9 

4313C.0 51400.0 C.573 231.4 -19.8 -0.45 1.405 l lG.6 0.949 16.686 317.6 534.7 0.859 32.5146 
12.53 4.91 17.44 Tho 29.123 295.5 -26.4 63.4 

43140.C 5 1 4 G O . 7  0.5P7 231.4 -20.4 -".60 1.4C5 105.7 0.946 16.743 327.6 534.4 0.909 32.576A 
1 0 . ~ 9  4.91 15.8- TWJ 29.123 295.5 -26.4 63.0 

43150.0 51400.0 0.451 2ZR.Y -21.1 
9.57 4.90 14.47 

-0.75 1.405 100.9 0.944 
Tho 29.123 295.5 -26.4 

16.787 317.6 534.3 0.947 
62.6 

32.626A 

43160.c s i4nc.o 0.412 222.7 -25.0 -2.42 1.405 96.0 0.942 16.817 347.7 534.2 0.973 32.6616 

4317C.C 51400.0 0 . m  225.3 -0.9 4.22 1.404 91.1 0 . ~ 4 2  1 h . u ~ ~  357.8 534.1 0.984 32.680~ 

8.71 4.90 13.61 T W O  29.123 295.5 -26.4 6 2 . 4  

8 . 4 3  4.90 13.33 ONE 29.123 295.5 -26.4 67.3 

C.396 213.1 -9.0 
8.35 4 - 9 9  19.25 

1.14 1.403 86.1 0.942 
ONE 29.123 295.5 -26.4 

8 . G  174.1 0.9810 32.684A 

431911.~  b i43c .n  r.47'. 706.11 - ~ . 7  0.h7 1.402 HI.? 0.943 IL.HI,I 18.1 174.2 0 . ~ ~ 0  32.6736 

43zno.c 51400.0 0.474 202.9 -8 .1  0.49 1.400 76.2 0.944 16.193 28.3 174.3 0.932C 32.6486 

43210.0 51406.0 c.537 201.4 -7.9 0.39 1.318 71.3 0.947 i h . r w  18.5 174.5 0.8870 3 2 . 6 1 0 ~  

H.V I  4 . w  i j . 8 9  ow 29.123 275.5 -26.4 t ,7.4 

10.12 4.91 15.02 ONE 29.123 295.5 -26.4 62.6 

11.64 4.91 16-55 0Nt  29.123 295.5 -26.4 62.9 

43220.0 51400.0 0.61C 201.7 -8.4 
13.47 4.92 10.39 

0 . 3 4  1.396 66.3 0.95C 
ONE 29.123 295.5 -2h.4 

16.696 
63.3 

AHHIVAL O A T t  = 2451600.0 

43130.Q 51600.G 0.578 232.2 -19.8 -0.38 1.404 110.9 0.948 16.459 316.9 535.2 0.855 32.0626 
12.65 4.89 17.54 Tho 30,947 296.8 -26.1 65.5 

43140.c 516w.0 n.511 232.2 - 2 0 . 3  -r.so i . 4 r 5  106.1 0.945 16.512 326.9 534.9 0.906 32.1176 
10.99 4.88 15.87 Tho 301947 296.8 -26.1 69.1 

4316i.C 516C0.0 0.413 224.4 -23.1 
8.72 4.87 13.60 

43170.0 516W.O 0.416 225.6 2.5 
8.57 4.87 13.44 

431RP.U 51600.0 0.394 214.1 -9.6 
1.32 4.87 13.19 

43190.c 51600.0 0.422 237.7 -9.2 
8.92 4.88 l3.R" 

4320C.P 51630.0 0.470 203.7 -8.5 
10.02 4.48 14.90 

-0.77 1.405 101.2 0.943 
TWI 3r.947 296.8 -26.1 

-1.77 1.4c.5 9*.3 0.941 
1 h O  30.947 296.8 -26.1 

5.38 1.41-4 91.4 0.941 
ONE 3C.947 296.8 -26.1 

1 - 3 8  1.403 86.5 0.941 
IINE 30.947 296.8 -26.1 

c.61 1.402 81.5 0.942 
ONE 3n.947 296.8 -26.1 

0.44 1.4C'O 76.6 0.944 
ONE 30.947 296.8 -26.1 

1 2 V 2 PSI  2 R A OECL SPEED 

2.04 0.005 150.6 

2.17 0.086 150.0 

2.39 0.087 149.6 

2.86 0.088 149.3 

5.08 0.089 149.1 

-1.86 C.089 149.0 

0.60 0.089 149.1 

1.09 0.089 149.3 

1.31 U.088 149.6 

1.44 0.087 150.1 

1.53 0.086 150.8 

45.8 

46.3 

46.7 

47.0 

47.0 

47.8 

47.6 

47.4 

47.2 

46.8 

46.4 

22.1 0.159 

22.3 0.159 

22.5 0.158 

22.8 0.157 

23.5 0.157 

21.6 0.157 

22.3 0.157 

22.4 0.157 

22.3 0.158 

22.3 0.159 

22.1 0.160 

2.01 0.079 148.4 44.8 21.8 0.157 

2.11 0.081 147.8 45.4 22.0 0.156 

2 - 2 9  0.082 147.3 

2.66 0.083 147.0 

4.15 0.083 146.8 

-2.46 0.084 146.8 

0.65 0.084 146.8 

1.14 0.0R3 147.0 

1.35 0.083 147.3 

1.47 0.082 147.8 

1.55 o m 1  148.5 

45.8 

46.1 

46.1 

47.0 

46.6 

46.5 

46.3 

45.9 

45.5 

22.2 0.155 

22.4 0.154 

22.9 0.154 

21.1 0.154 

22.0 0.154 

22.1 0.154 

22.1 0.155 

22.0 0.156 

21.9 0.157 

2.C6 0.075 145.3 44.4 21.7 0.153 

2.20 0.077 144.9 44.9 21.9 0.152 

16.553 336.9 534.8 C.945 32.161A 2.49 J.C78 144.6 45.2 21.1 0.152 
64.7 

16.582 347!0 534.7 0.972 32.1924 3.51 0.078 144.4 45.3 22.5 0.151 
64.5 

16.597 357.1 534.6 0.984 32.2094 -3.62 0.079 144.3 46.2 20.5 0.151 
64.4 

16.598 7.3 174.6 0.9820 32.214A 0.71 0.079 144.3 45.7 21.7 0.151 
04.3 

16.585 17.4 174.7 (1.9660 32.2056 1.20 0.078 144.5 45.6 21.8 0.151 
64.4 

16.559 27.6 174.8 0.9350 32.184h 1.39 0.C78 144.8 45.4 21.8 0.152 
64.6 



1976 
E A R T H - N E P T U N E  

OEPbRT A R R I V E  S P L L 0  12 A O E C L  I I V 1 PSI 1 E C C t N  5MA T H E T I  TtiET2 PERlH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
I ) V l  UV2 U V T  L E G  COIS1 RbS OECLS LAMOA 

43210.0 51600.C C.532 2 t2 .0  -8.3 0.35 1.398 71.6 0.946 16.521 37.8 175.C 0.8910 32.1526 1.50 0.077 1 4 5 . 3  45.1 21.7 Or153 
11.51 4.89 16.40 ONf 30.947 296.8 -26.1 6‘1.9 

4322C.O 5160C.O 0.6C4 202.3 -8.7 n.30 1.396 66.7 0.949 36.473 4 R . O  175.2 0.8350 32.1116 1.58 0.076 146.0 44.7 21.6 0.154 
13.21 4.90 10.21 ONE 30.v4r 296.8 -26.1 63.3 

A R R I V A L  O P T t  = 245180P.O 

43130.0 5leCr.c C.583 272.9 - 1 9 . X  -0.31 1.4r4 111.3 0.940 16.765 316.2 535.6 0.851 31.6806 2.01 G.070 142.6 43.6 21.4 0.151 
12.78 4.87 17.65 l u l l  29.389 29R.1 -25 .4  b 7 . h  

0.515 233.1 -2’1.2 
11.19 4.% 15.96 

4315r.c s i8on .c  3 . 4 5 7  231.1 -20.6 

43160.0 s i8 rc .o  0.414 226.1 -21 .9  

4317c.n 518no.c n . 4 3 ~  229.9 12.1 
Y.IC 4.n5 1 3 . 9 ~ ~  

4318r.c siRro.3 0.393 215.2 -1c.2 

9.72 4.86 14.57 

H.75  4 . 8 5  13.60 

R.28 4.85  13.14  

-r.(+i 1 . w ~  106.4 0.945 
I k f l  ?YS3R9 29H.l -25.9 

-18.61 1.405 101.5 0.942 
THll 29.3H9 296.1 -25.9 

- 1 . K  1 . r C 4  96.6 0.941 
Thl l  29.119 29M.1 -25.9 

n.63 1 . 4 0 ~  91.7 0.940 

1.m 1.403 Rb.8 0.940 

O N E  29.3R9 298.1 -25.9 

O N E  29.389 29tr.l -25.9 

0.54 1.401 H i . 9  n.941 
O N t  29.381 2Yl1.1 -25.9 

16.315 326.2 5 3 5 . 4  0.903 31.7286 2.12 0.072 142.2 44.0 21.6 0.150 
67.1 

16.354 336.2 535.3 0.943 31.7666 2.34 0.073 141.9 44.3  21.7 0.149 
66.8 

16.782 346.3 535.2 0.970 31.7936 3.04 0.074 141.7 44.4 22.0 0.149 
66.6 

16.376 356.4 535.1 0.984 31.8096 -6.87 0.074 141.6 45.6 19.2 0.149 
66.5 

16.398 6.6 175.1 0.9830 31.13146 0.78 0 .C74 141.7 4 4 . 8  21.4 0.149 
66.4 

16.367 
h6.5 

16.7 175.2 0.9680 31.807A 1.26 0 . 0 7 4  141.8  44.1 21.6 0. 149 

432cIO.C 5 l R ” 0 . 7  C . 4 6 5  204.5  -9.0 0.38 1.400 76.R 0.443 16.363 26.9 175.3 0.9380 31.789A 1.44 0.C73 142.1 44.5 21.5 0.150 
9.92 4.06 14.77 ONE 29.389 2 9 e . l  -25.9 66.7 

43210.0 5 1 8 L 0 . 3  C.527 202.7 -8.7 0 - 3 C  1.39R 72.0 0.945 16.328 37.1 175.4 0.R950 31.7626 1.54 0.072 142.6 44.2 21.5 0.150 
11 .35  4.a7 1b.25 ONk 29.389 29P.I -25.9 66.9 

43225.n 5180C.2  C.59H 202.9 -9.P r .25 1.396 67.0 0.948 16.283 47.3 175.6 0.R400 31.7271 1 -60  0.071 143.2 43.8 21.3 0.151 
13.16 4.87 1H.04 ONE 29.389 298.1 -25.9 67.3 

A R I ? I V b L  O A T t  = 24570C0.0 

C.5HP 273.6 -19.0 
1 2 . O l  4.85 17.76 

4 . 2 5  1.404 111.6 0.‘147 
T H U  30.540 299.4 -25.6 

31.35bA 1.96 0.066 139.7 42.7 21.0 0.149 

43140.0 52oon.o 9.519 234.0 -70.2 -r.32 1 . ~ 4  1 ~ 6 . ~  0.944 16.148 325.5 535.9 0.899 3 1 . 3 9 7 ~  2.04 0 . ~ 6 7  139.3 4 3 . 1  21.2 0.148 

4 3 1 w . r  52000.0 c . 4 ~  212.2 -20.4 -0.47 1.404 101.9 0.942 1 6 . 1 ~ 6  335.5 535.8 0.940 31.4316 2.21 0.068 139.0 43.4 21.4 0.167 

11.20 4.W lh.115 T k O  7r.540 299.4 -2’1.0 69.7  

9.HC 4.84 14.64 T d O  30.54P 299.4 -25.6 6R.R 

c.416 227.6 -21.r 
8.79 4.03 13.63 

16.217 345.6 535.7 0.969 
68.6 

31.4556 2 -68  0.Cb9 138.8 43 e 6  21.7 0.147 

4318p.0 52000.n r.392 216.3 -10.9 n.91 1.402 n7.2 0.939 16.229 5.9 175.6 0.9840 3 1 . 4 7 4 6  0.87 0.070 138.7 44.0 21.2 0.147 
8.26 4.83 13.09 ONE 30.54P 299.4 - 2 5 . 6  b8.4 

4319C.C 52COC.O C.416 209.6 -10.4 r.47 I . 4 C l  82.2 0.940 16.219 16.0 175.6 0.9690 31,4686 1.33 0.069 138.9 43.9 21.9 0.147 
8.79 4 -83  13.62 l J N E  30.540 299.4 -25.6 68.5 

4 3 2 ~ c . n  52cm.o  c.461 205.4 -9.5 r . 3 2  1.399 77.3 0.942 16.197 26.2 175.7 c.9410 11.4546 1.49 0.069 139.2 43 .7  21.3 0.147 
9.R2 4.H4 14.66 ONE 3 0 . 5 4 0  299.4 -25.6 68.7 

4321C.O 520CO.O 2.522 2173.5 -9.1 0.25 1.398 72.4 C.944 16.165 36.3 175.9 0.8990 31.4316 1.58 0.068 139.6 43.4 21.2 0.148 
11.25 4 . 8 5  I b . l C  ONE 3C.540 299.4 -25.6 68.9 

4322C.O 52CCO.O C.592 203.5 -9.3 
13.01 4.86 17.86 

G.21 1.396 67.4 0.948 
ONE 3C.54C 299.4 -25.6 

16.123 
69.3 

46.5 176.0 0.8440 31.4626 1.63 0.067 140.2 43.0 21.1 0.149 

6WRlVbL D b T t  = 2 4 5 2 4 C 0 . 0  

43130.n 5 2 4 ~ 0 . 0  n.hrr  235.1 -19.v -0.11 1 . 4 ~ 3  1 1 7 . 4  0.947 i 5 . 1 1 4 ~  313.9 536.9 0.837 30.8516 1.87 0 . 0 5 8  133.0 4 1 . 1  20.5 0.146 
13.19 4.83 1H.132 I H O  29.V97 302.C -75.P 73.6 

4314C.O 5240C.O C.529 235.8 -20.2 -0.16 1 . V 4  107.5 0.944 15.887 324.0 536.8 0.892 30.8826 1.91 0.C60 132.6 41.5 20.6 0.145 
1 1 . 4 4  4.82 16.26 Tho 29.497 302.0 -25.0 73.2 

43150.0 52400.0 0.46R 234 .4  -20.1 -0.23 1.404 102.6 0 . 9 4 1  15.921 334.0 536.6 0.935 30.9C86 1.99 0.061 132.4 41.8 20.8 0.144 
9.9R 4.81 14.79 TkO 29.997 302.0 -25.C 72.9 

4316P.0 52400.0 0.421 230.4 -19.9 - n . 4 1  1 - 4 0 4  97.7 0.939 15.946 344.1 536.6 C.966 30.9266 2.18 0.061 132.2 42.0 20.9 0.143 
8.90 4.80 13.71 TkO 29,997 302.0 -25.0 72.6 

43170.0 524CC.O 0.396 222.3 - 2 4 . 7  
8.35 4.83 17.15 

-2.25 1.403 92.8 0.938 
TkO 29.997 302.0 -25.C 

15.960 354.2 536.5 0.982 
72.5 

30.9386 4.02 O.G62 132.2 41.9 21.6 0.143 

43180.0 52400.0 C.390 21R.5 -12.6 C.65 1.402 87.9 0.93fl 15.963 4.4 176.5 0.9850 30.9426 1 - 1 3  0.062 132.2 42.3 20.7 0.143 
8.21 4.80 13.01 CNC 29.997 302.0 -25 .L  72.4 

4319o.c 52400.0 c . 4 1 ~  211.7 - 1 1 . 8  0.29 1.401 ~ 3 . 0  0.939 15.956 14.5 176.5 0.9730 30.9396 1.50 0.062 132.3 42.2 20.n 0.143 
8.07 4.W 1 3 . 4 7  LINE 29.997 302.0 -25.0 72.5 

43200.C 524G0.” 0.453 2C7.1 -10.6 C.19 1.399 78.1 0.941 15.938 24.7 176.6 0.9460 30.9296 1-60 0.061 132.6 42.1 20.8 0.144 
9.67 4.81 14.43 ONE 29.997 302.0 -25.L 72.6 

43210.0 52400.0 0.511 205.0 -10.0 0.14 1.397 73.1 0.943 15.410 34.8 176.7 G.9060 30.9136 1.66 O.OhG 132.9 41.9 20.7 0.145 
11.00 4.81 15.81 ONE 29.997 302.0 -25.c 72.9 

149 



1976 
EARTH-NEPTUNE 

OEPAKT A R R I V E  S P t E O  R A OECL 1 1 V 1 P S I  1 ECCEN SHA THFTl WET2 PERlH APHEL I 2 V 2 PSI  2 R A OECL SPEED 
O V 1  O V Z  O V T  LEG C O L S T  R A S  OECLS LAM0A 

43220.0 52400.0 C.5130 204.8 -10.0 0.12 1.395 6R.2 n . W b  15.873 44.9 176.8 0.8540 30.892A 1.69 0.059 133.5 41.6 20.6 0.146 
12.7C 4.02 17.53 ONE 29.997 302.0 -25.b 73.7 

ARRIVAL OATE = 2452800.0 

43130.C 52R0P.O 0.612 236.6 -70.0 -0.02 1.4C3 113.2 0.947 15.663 312.3 537.7 0.828 30.498A 1.79 0.052 125.1 39.7 19.9 0.144 
1 3 . 5 ~  4.81 1 8 . 3 0  TUO 29.474 304.5 -24.4 77.4 

43140.0 52800.0 0.540 237.6 -70.2 
11.7C 4.80 11-50 

-C.O3 1.404 108.2 6.944 
T k O  29.474 304.5 -24.4 

15.702 322.4 537.6 0.884 
77.0 

30.5214 1.80 0.053 124.9 40.1 20.1 0.142 

4315C.O 52R*ll.0 C.477 236.h -70.0 - 0 . 5 4  1.404 103.3 0.941 15.734 332.5 537.5 0.929 30.539A 1.81 0.054 174.7 40.4 20.2 0.141 
10.19 4.79 14.97 TkO 29.474 304.5 -24.4 76.7 

431bO.C 52BOO.O C.427 233.1 -19.3 -C.Ob 1.403 98.4 0.939 15.758 342.6 537.4 0.962 30.5541 l.fl3 0.G55 124.7 40.6 20.3 0.141 
9.04 4.7R 13.82 Tho 79.474 394.5 -24.4 76.5 

43170.0 528n0.0 0.39t 227.7 - 1 R . 4  -0.19 1.403 93.5 0.938 15.772 352.7 537.3 0.981 30.5621 1.96 0.056 124.6 40.7 20.4 0.140 
R.35 4.70 13.13 Tho 29.474 304.5 -24.4 76.3 

43180.0 52800.0 0 . 3 P t l  22C.6 -15.2 0.16 1.402 88.6 0.938 15.776 2.8 177.3 0.9850 30.5666 1.62 0.056 124.7 40.8 20.3 0.140 
8.lM 4.78 12.96 ONE 29.474 304.5  -24.4 76.3 

43190.P 52800.0 0 . 4 C 5  213.8 -13.4 
8.55 4.78 13.33 

n.06 1.400 83.7 0.93R 
ONE 29.474 304.5 -24.4 

15.770 
76.3 

12.9 177.3 0.9760 30.5656 1.72 0.056 124.8 40.8 20.4 0.141 

43200.0 52800.0 0.445 209.1 -11.8 0 . 0 3  1.399 78.8 0.940 15.755 23.1 177.4 0.9520 30.558A 1.74 0.055 124.9 40.7 20.3 0.141 
9.43 4.79 14.22 ONk 29.474 304.5 -24 .4  76.4 

43210.0 52806.0 c . v r  206.6 -10.9 0.03 1.397 73.9 0.942 15.731 33.2 177.5 0.9140 30.5486 1.75 0.054 125.2 40.5 20.2 0.142 
IC.74 4.79 15.54 ONE 29.474 3C4.5 -24.4 7h.6 

‘ 43220.0 52800.0 0.568 206.2 -10.8 0.02 1.395 69.0 0.945 15.649 4 3 . 3  177.6 0.8q40 30.533A 1.76 0.053 125.6 40.2 20.1 0.143 
12.40 4 - 8 0  17.20 ONE 29.474 304.5 -24.4 7h.9 

4323C.C 52809.0 C.643 2C7.4 - 1 1 . 3  0 . 0 7  1.393 64.1 0.949 15.659 53.3 177.7 0.8020 30.516A 1.76 0.051 126.1 39.9 2C.C 0.144 
14.3C. 4.01 19.11 UNF 29.474 304.5  -24.4 77.2 

A H R I V A L  O A T E  = 24532C0*.0 

4313c.c 5 3 2 0 0 . 0  0.624 238.1 -27.1 r.an 1 . 4 ~ 3  114.0 7.947 15.540 310.7 538.4 0.817 30 .262~ 1.72 0.047 116.0 38.5 19.4 0.142 
13.87 4-19 1 8 - 6 2  Thfl 29.123 7n7.0 -23.7 R 1 . 1  

43140.0 53200.0 G.551 235.4 - 2 0 . 2  0.10 1 . 4 0 3  109.0 0 .944  15.576 320.7 538.3 0.876 30.277A 1.70 0.048 116.1 38.8 19.6 0.141 
i i . 9 n  4.78 16.77 T N O  29.123 307 .0  -23.7 80.7 

43150.0 33290.0 0.487 238.8 -20.0 
10.41 4.77 15.19 

0.13 1.404 104.1  0.941 
TWO 29.123 307.0 -23.7 

15.606 330.8 538.2 0.923 
80.4 

30.290A 1.66 0.050 116.1 39.1 19.7 0.140 

43160.C 53200.0 0.434 235.8 -19.1 0.20 1.4C3 99.2 0.939 15.629 340.9 538.2 0.958 30.300A 1.58 0.050 116.1 39.4 19.8 0.139 
9.19 4.77 13.96 Tho 29.123 307.0 -23.7 R0.2 

43170.0 53200.0 0.399 230.6 -16.8 0 . 4 8  1 , 4 0 3  94.3 0.937 15.643 351.1 538.1 0.979 30.3066 1.30 0.051 116.2 39.5 19.8 0.139 
8.42 4.77 1 3 - 1 9  T k O  29.123 307.0 -23.7 8J.0 

43180.0 5320n.0 0 . 3 8 8  222.0 -70.3 -1.09 1.402 89.4 0.937 15.648 1.2 178.1 0.9860 3 0 . 3 0 9 ~  2.86 0.051 116.2 39.4 20.3 0.139 
8.18 4.76 17.94 ONE 29.12) 307.0 -23.7 79.9 

43190.0 53200.0 0 .4C1  216.1 -15 .3  -C.26 1.400 84.5  0.937 15.644 11.3 178.1 0.9790 30.309A 2.02 0.051 116.3 39.5 20.0 0.139 
8 . 4 5  4.77 13.22 ONE 29.12) 397.0 -23.7 81.0 

43200.0 53200.0 0.437 211.1 -13.1 
9.25 4.77 14.02 

-0.15 1.399 79.6 0.939 
ONE 29.123 307.0 -23.7 

15.631 
80.1 

21.4 178.1 0.9570 30.305A 1.91 0.051 116.4 39.4 19.9 0.139 

43210.0 53200.0 0.400 208.3 -11.9 -0.11 1.397 74.7 0.941 15.610 31.5 178.2 0.9220 30.299A 1.86 0.050 116.5 39.3 19.8 0.140 
1 0 . 5 ~  4.7n 15.27 ONF 2 9 . 1 2 3  307.0 -23.7 n0.2 

43220.0 53200.0 0 . 5 5 6  207.7 -11.6 -0.39 1.395 69.8 0.944 15.581 41.6 178.3 0.8730 30.289A 1.84  0.049 116.7 39.0 19.7 0.141 
t2.C9 4.78 16.87 ONE 29.123 317.0 -73.7 80.5 

4323C.C 532OG.O 0.629 208.7 -11.9 -0.C7 1.393 64.9 0.948 15.546 51.6 178.4 0.8140 30.278A 1.82 0.047 117.0 38.8 19.6 0.142 
13.95 4.80 18-15 ONE 29.123 307.0 -23.7 8 0 . 8  

ARRIVAL O A T E  = 2453600.0 

43130.0 53600.0 C . 6 3 R  239.7 -20.2 0 - 1 7  1.4P3 114.8 0.948 15.462 308.9 539.1 0.806 30.118A 1.66 0.043 106.0 37.4 19.0 0.141 
14.17 4.79 lR.96 Tho 29.648 309.5 -23.0 84.5 

43140.0 53600.7 0.564 241.2 - 2 0 . 3  
12-29 4.78 17.06 

0.21 1.403 109.9 0.944 
1hO 29.048 309.5 -23.0 

15.496 319.0 539.0 O.fl66 
n4.2 

30.1266 1.61 0.045 106.4 37.8 19.1 0-140 

43150.0 53600.9 0.497 240.9 -20.1 0.27 1 . 4 0 3  105.0 0.941 15.525 329.1 538.9 0.916 30.134A 1.54 0.046 106.6 38.1 19.3 0.139 
10.66 4.77 15.43 lhfl 29.04d 309.5 -23.0 R3.9 

43160.0 53600.0 0.442 238.4 -19.0 
9.37 4.76 1 4 . 1 3  

0 .4C 1.403 100.5 0.939 
TkO 29.048 309.5 -23.0 

15.546 339.3 538.9 0.953 
83.7 

30.140A 1.40 I3.047 lG6.8 38.3 19.3 0.138 

43170.0 53600.0 0.404 233.7 -16.4 6 . 8 1  1 . 4 ~ 2  95.1 0.937 15.560 349.4 538.8 0.977 3 0 . 1 4 4 ~  0.97 0.048 107.0 38.5 19.2 0.138 
8.53 4.76 13.28 TWO 29.048 309.5 -23.0 83.5 

43180.0 53600.3 0.445 211.9 -50.5 -10.51 1.401 9e.2 0.937 15.566 359.5 538.8 0.986 30.1461 12.27 0.048 107.1 37.0 22.7 0.139 
9.44 4.77 14.21 ONE 29.048 309.5 -23.0 83.5 

43190.0 53600.0 0.397 218.3 -17.7 -0.71 1.400 85.3 0.937 15.564 9.6 178.8 0.9810 30.146A 2.46 0.048 107.1 38.4 19.7 0.130 
8.37 4.76 13.13 ONE 29.046 309.5 -23.0 83.4 



1976 
EARTH-NEPTUNE 

DEPART ARRIVE SYEFO R A UFCL I I V I P S I  1 ECCEN SHA THETI  THE12 PERIH APHEL I 2 V 2 P S I  2 R A OECL SPEED 
D V I  ov2 wr LEG C D I S T  R ~ S  OECLS L A U O A  

43200.0 5360O.0 0.429 213.2 -14.6 -0.37 1.398 80.4 0.938 15.553 19.7 178.R 0.9620 30.1446 2.12 0.048 107.2 38.3 19.6 0.138 
9.m 4.76 13.84 ONE 29.048 3ny.5 -23.0 83.5 

43210.C 53600.0 0 . 4 R G  21'3.1 -13.1 -0.26 1.397 75.6 0.940 15.535 29.8 17R.9 0.9290 30.1416 1.99 0.047 107.1 38.2 19.5 0.139 
10.25 4.76 15.OZ ONE 29.048 309.5 -23." 83.7 

43220.0 536CO.O C.543 209.2 -12.5 -0.20 1.395 7G.7 0.943 15.509 39.8 178.9 0.8830 30.136A 1.92 0.046 107.1 38.0 19.4 0.140 
11.79 4.77  16.56 ONE 29.046 309.5 -23.0 R3.9 

4323C.0 53600.0 0.610 210.0 -12.6 -0.17 1.393 65.8 0.947 15.477 49.8 179.0 0.8260 30.1296, 1.88 0.044 107.0 37.8 19.2 0.111 
13.60 4.78 18.39 ONE 2 ~ 4 8  3'39.5 -23.0 84.1 
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1977 
EARTH-NEPTUNE 

DEPART ARRIVE SPFEO R A OECL 1 1 V 1 PSI  1 ECCEN SHb THETl THE12 P E R I H  APHEL 
OV1 O V 2  O V T  LEG COIST RAS OECLS LAMOA 

APRIVIL DATE = 2445370.0 

., 
ARRIVAL DATE = 2445570.0 

43540.C 4557C.C 1.621 238.1 -15.5 1.78 1.614 96.6 1.559 -1.742 349.2  486.0 0.975 NA 
13.72 17.93 31.66 ONE 29.775 256.5 -28.1 9.2 

I 2 V 2 P S I  2 R A OECL SPEEO 

4355C.O 45570.0 C.6I-2 232.6 -14.8 1.52 1.614 9C.6 1.570 -1.732 359.0 485.7 0.987 NA 
13.25 17.983 31.24 ONE 29.775 256.5 -28.1 9.1 

43560.0 45570.0 O.hl7 2 2 6 . 1  -13.7 1-36  1.613 fl4.4 1.56'4 - 1 . 1 2 5  9.1 125.7 0.9R10 NA 
13.52 111.03 31.54 ONE 29.775 256.5 -70.1 9.1 

bRRlVbL DATE - 2445770.0 

43530.0 45770.0 0.6t9 238.M -14.5 2.27 1.574 100.5 1.425 -2.249 342.2 490.4 0.956 NA 
13.42 15-02 29.24 ONE 30.416 257.8 -28.3 10.4 

43540.C 45770.3 0.573 234.3 -14.4 1.78 1.574 94.9 1 . 4 3 8  -2.234 351.8 489.8  0.979 NA 
12.51 15.86 28.38 ONE 30.416 257.8 -28.3 10.3 

43550.C 4517@.0 0.561 228.2 -13.5 1-51 1.574 89.0 1.444 -2.223 1.7 129.6 0.9870 NA 
12.24 15.91 2fl.13 llNE 3 0 . 4 1 6  257.8 -28.3 10.3 

4356n.C 45770.0 6.579 221.8 -12.3 1.35 1.573 83.0 1 - 4 4 :  -2.215 11.9 129.7 C.9760 NA 
12.68 15.93 2R.61 ONE 30.416 257.8 -28.3 1A.3 

43570.C 45770.0 P.bZ6 216.3 - 1 1 . 2  1.25 1.572 76.7 1.428 -2.210 22.5 130.3 0.9470 NA 
13.87 15.95 29.82 ONE 30.416 257.8 -28.3 10.3 

43540.C 45970.9 0.537 230.7 -13.2 1 -19  1.547 Y 3 . 4  1 . 3 4 6  -2.840 354.1 493.3 0.982 NA 
11.62 14.18 ?5.00 ONE 3 @ . 3 C 4  259.2 -28.4 11.5 

43550.0 45970.0 0.532 224.3 -12.3 1.50 1.543 87.6 1.349 -2.827 4 .1  133.2 0.9850 NA 
11.51 14.21 25.72 CINF 30.304 259.2 -28.4 1 1 . 4  

43560.C 4597C.O 0.556 217.9 -11.1 1 -33  1.542 81.7 1.344 -2.819 14.4 133.5 0.9710 NA 
12.11 14.23 26.34 ONE 30.304 259.2 -28.4 11.5 

43570.0 45970.3 0.6G8 212.8 -10.0 1 -23  1.540 75.6 1.333 -2-014 25.1 134.1 0.9380 NA 
13 .41  14.25 27.66 ONE 3C.304 259.2 -28.4 11.5 

43520.0 46170.0 c.581 237.0 -10.9 
12.73 12.74 25.47 

43530.0 46170.0 0.534 233.1 -12.4 
11.57 12.77 24.34 

43540.C 46170.0 0.509 227.4 -12.2 
10.45 12.80 23-75 

4355c.c 46170.0 c . 5 1 ~  220.8 -11.2 

4356o.c 46170.0 n.54r  214.5 -9 .9  

10.98 12.fl2 23.80 

11.71 12.R4 24.55 

4357o.c 46170.0 0.596 209.8 -9.0 
13.10 12.85 25.95 

43510.C 46370.0 0.b26 239.3 -1.2 
13.87 11.58 25.45 

43520.0 46370.0 0.553 235.0 - 7 . H  
12.nl 11.61 23.62 

43530.0 46370.0 0 . 5 ~ 9  230.6 -11.4 

43540.0 46310.0 0 . 4 ~ 1 4  2 7 4 . 5  - 1 1 . 7  
1r .45 11.65 27.10 

10.94 11-63 22.5fl 

43550.0 46370.3 0.494 217.7 -10.1 
10.60 11.67 22.27 

43560.C 4637P.0 0.579 211.7 - Y e 0  
11.43 1l.aR 23.11 

4357o.c 46370.0 0 . 5 8 8  207.3 -n. i  
12.89 11.6.9 24.5R 

bRRIVAL CATF = 2446170.0 

3.45 1.519 102.9 1.258 
ONE 29.859 26C.5 -28.5 

-3.616 336.9 497.6 0.939 
12.9 

2.32 1.520 97.6 1.268 -3.609 346.4 TI7.0 0.969 
ONE 29.859 260.5 -2R.5 12.7 

1.79 1.519 92.1 1.274 -3.589 356.2 496.6 0.984 
ONE 29.859 260.5 -28.5 12.7 

1.49 1.519 86.5 1.275 
ONE 29.859 260.5 -28.5 

-3.575 
12.7 

6.3 136.6 6.9840 

1.32 1.518 8C.7 1.271 -3.567 16.7 136.9 0.9660 
ONE 24.859 260.5 -28.5 12.7 

1 -21  1.516 74.7 1.261 
ONE 29.859 260.5 -28.5 

-3.564 
12.6 

27.4 137.6 0.S290 

bRRIVAL ObTE = 2446370.0 

8.09 1.500 106.8 1.196 -4.625 329.2 501.3 0.908 
ONE 30.808 261.9 -28.6 1 4 . 3  

3.58 1.5C1 101.7 1.7C6 - 4 . 5 H 3  338.6 500.5 0.946 
ONE 30.10R 261.9 -28.6 1 4 . 1  

2.35 1.501 96.5 1.714 -4.551 348.2 499.9 0.973 
ONE 30.808 261.9 -20.6 14.0 

1.79 1.500 91.1 1.718 -4.521 358.0 499.6 G.YR5 
ONE 3C.HP8 261.9 -28 .6  13.9 

1 .4R 1-499 85.5 1.218 
ONE 30.808 261.9 -28.6 

-4.512 
13.9 

8.2 139.7 0.9810 

1.30 1.498 79.8 1.213 -4 .504 18.6 140.0 0.9600 
ONE 30.808 261.9 -28.6 14.0 

1.19 1.497 73.9 1.205 -4.502 29.4 140.7 0.9210 
ONE 30.808 261.9 -28.6 14.1  

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.C 0.800 176.3 66.3 26.7 0.810 

0.38 0.802 176.2 66.4 26.8 0.812 

0.68 0.804 176.3 66.4 26.8 0.813 

-0.61 0.715 176.0 66.3 26.7 0.726 

0.0 0.717 175.9 66.4 26.7 0.728 

0.38 0.718 175.9 66.4 26.8 0.729 

0.68 0.719 175.9 66.4 26.8 0.730 

0.93 0.720 176.0 66.3 26.8 0.731 

-1.74 0.643 175.7 66.2 26.6 0.656 

-0.69 0,645 175.6 66.3 26.7 0.658 

0.0 0.647 175.5 66.4 26.7 0.659 

0.39 0.648 175.5 66.4 2b.8 0.660 

0.69 0.649 175.6 66.4 26.8 0.661 

0.94 0.649 175.7 66.3 26.8 0.662 

-1.90 0.584 175.3 66.2 26.5 0.598 

-0.66 0.586 175.2 66.3 26.7 0.6CO 

O s @  0.587 175.2 66.3 26.7 0.601 

0.40 0.588 175.2 66.4 26.8 0.602 

0.70 0.589 175.2 66.3 26.8 0.602 

0.94 0.589 175.3 66.2 26.8 0.603 

-6.63 0,531 175.0 66.0 26.1 0.547 

-2.02 0,333 174.9 66.1 26.5 0.549 

-0.68 0.535 174.8 66.2 26.6 0.550 

0.0 0.536 174.8 66.3 26.7 0.551 

0.40 0.536 174.8 66.3 26.8 0.552 

0.71 0.537 174.8 66.2 26.8 0.552 

0.95 0.537 175.0 66.1 26.8 0.553 
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1977 
FIRTH-NEPTUNE 

OEPPRT ARRIVE SPFEO 
OV1 

a n  
OV2 

OECL 
OVT 

I 1 V 1 P S I  1 ECCEN SUA THETI THET2 PERlH 
LCG C O I S T  RAS OECLS LANOA 

ARRIVAL OATF = 2446570.0 

APHEL I 2 V 2 PSI 2 R A OECL SPEED 

9 .25  1.485 105.8 1.157 
ONF 29.411 263.2 -28 .6  

3.72  1.485 110.8 1.1b4 
ONE 29.411 263.2 -28.6 

2 . 3 8  1.485 95 .6  1.170 
ONE 29.411 263.2 -28.6 

1 .79  1.485 9 0 . 2  1.172 
ONE 29.411 263.2 -28.6 

1 .47  1.484 44 .7  1 .172  
ONE 29.411 263.2 -28.6 

-5.841 330.6 503.9 0 , 9 1 6  
15.6 

-5.788 340.0 503.2 0 . 9 5 2  
15.4 

-7.78 0.487 174.5 65.9 25.9 0.505 

-2.16 0.489 174.4 66.0 26.5 0.506 

43510.0 46570.C O . C 0 R  238.9 2.? 
13.42 10.64 24.05 

43520.0 46570.6 0.579 2 3 3 . 4  -8.6 
11.45 I C . 6 6  22.11 

43530.0 4657o.c 0 . 4 8 ~  228.3 -10.5 

43540.0 41mo.o 0.472 221.9 -10 .3  

IC.46 10.68 21.14  

10.P6 10.70 20.76 

. 43550.0 4657C.C 0.4R2 215.1 -9.2 
10.32 1E.71 21.03 

43560.C 46570.0 0.527 209.2 -8.1 
11.22  10.72 21.14 

4 3 5 7 9 . ~  465rn.c 0 .582 203.2 -7 .4  
12 .74  1C.73 23.46 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

-0.71 0.490 174.4 6 6 . 1  26.6 0.507 

0.0 0.491 174.3 66.2 26.7 0.508 

0 .41  0.492 174.4 6 6 . 2  26.7 0.508 

0.72  0.492 174 .4  66.1 26.8  0.509 

0.96 0.492 174.6 66.0 26.8 0.509 

-5.746 
15 .2  

349.7 502.7 0.976 

-5.718 359.6 502.4 0.5R5 
15.2 

-5.701 9.R 142.5 0.9790 
15 .2  

1.28 1 . 4 8 3  79.0  1 . 1 6 8  -5.694 20.3 142.9 0 .9560  
ONF 2 9 . 4 1 1  263.2 -7f3.6 15.1  

1 - 1 1  l . 4 H I  73 .3  1.161 -5.696 31+1*143.6 0.5150 
ONE 29.411 263.2 -2R.b 15.4 

10.W 1.473 104.9 1.124 -7.420 331.9 5C6.3 0.922 NA 
ONE 31.133 264.6 -?H.7 16.9 

-9.42 0.448 174.1 65.8 25 .7  0.467 

-2.32 0.450 174.0 65.9 26.4 0.468 

-0.74 0.451 173.9 6 6 . 0  26.6 0 . 4 6 9  

0.0 0 . 4 5 2  173.9 66.0  26.7  0.470 

3 - 8 9  1.473 Yq.9 1.13P -7.349 341.3 505.6 0 .956  NA 
UNt 31.133 264.h -?A.7 16 .7  

7 . 4 1  1.473 94 .8  1.134 -7,296 351.0 505.2 0 .978  NA 
ONE 31.133 264.6 -28.7 16.6 

1.79  1.472 89 .5  1.136 -7.260 1.0 145.0 0 .9850  NA 
UNF 31.133 264.6  -2R.7 l h . 5  

1 . 4 6  1.471 84.0 1.135 -7.241 11.3 145.1 0 .9770  NA 
ONF 31.133 764.6 -7R.7 16.5 

4352c .r  46770.0 0 . 5 1 1  2 3 1 . 0  - 7 . 4  
1 i . w  9.86 2 0 . ~ 6  

4353C.C 46770.C 0.472 226.4 - 1 . 6  
10.L8 9.R8 19.15 

4354c.c  4677c.o n.459 219.7 -9.5 
1 .77  9.01 19.6h 

4 3 5 5 0 . C  66770.0 0.473 212.8 - 8 . 5  
11.10 9 . w  20.00 

0 . 4 2  0.452 173.9 6h.0 26.7 0.470 

0.73 0.452 174.0 6 5 . 9  26.7 0.470 

0.97 0 . 4 5 2  174 .2  65.8 26.7 0 . 4 7 1  

1 . 2 6  1 .470  79 .4  1 . 1 3 1  - 
ONE 31.133 764.h -28.7 

-7 .736  21.8 145 .5  0 .9510  NA 
16.6 

43560.0 46770.7 0.514 207 .2  - 7 . 4  
1 1 . C 7  Y .91  20.YR 

4157n.c 4677r.o 0.577 273.5 - 6 . 8  
12.63 9 .91  22.54 

1 . 1 5  1.468 72 .7  1.125 -7.245 32.6 146.3 0.9090 Nb 
ONE 31.133 264.6 -2H.7 16.7 

ARHIVAL O A T E  = 2446970.0 

-9.82 1.662 109.2 1.091 -9.650 323.4 509.4 0.882 
T W i J  29.2Q3 265.9 -28.7 111.5 

13 .43  1 .463  1154.2 1.097 -9.526 332.9 508.5 0 .927  
ONE 29.203 765.9 -28.7 18 .3  

4.48 1.463 99.2 1 .102  -9.428 342.4 507.9 0 . 9 5 9  
ONE 29.203 265.9 -2R.7 18.0 

2 . 4 5  1 . 4 6 3  94.1 1 . 1 n 5  -9.357 352.2 507.5 0.979 
IINF 29.203 265.9 -28.7 17 .9  

1 .79  1.462 8 8 . 8  1.106 -9.312 2 . 2  147.4 0.9850 
ONE 29.203 265.9 -28.7 17.9 

1.45 1.461 83 .4  1.105 -9.790 12.5 147.5 0.9750 
ONE 29.203 265.9 -28.7 17 .9  

C.633 225.3 -39.9 
i4.r4 9.15 23.19 

O.uO6 240.5 1 2 . 4  
13.37 9 .17  22.54 

NA 

NA 

NA 

NA 

NA 

NA 

11.22 0.412 173.7 

-11.94 0.414 173.6 

-2.50 0.415 173.5 

-0.77 0.416 173.4 

0.0 0.417 173.4 

0.43 0.417 173.5 

0 . 7 4  0.417 173.6 

0.98 0.417 173.7 

6 4 . 9  

65.7 

65.7 

65 .8  

65.8 

6 5 . 8  

65.7 

65.5 

27.6 0.433 

25 .3  0.434 

26.3 0.435 

26.5 0.436 

26 .6  0.436 

26.7 0 . 4 3 7  

26.7  0.437 

26.7 0.437 

43520.0 46570.’) 

4353G.C 46570.0 

43540.0 46970.0 

0.496 230.7 -b.2 
10.64 9.18 19.82 

0 . 4 5 9  224.7 -8 .8  
9 . 7 7  9.20  1 8 - 9 7  

0.449 2 1 7 . ~  -8.7 
9 .54  9 .21  1R.74 

0.466 21J.9 -7.R 
Y . 9 4  9.21  lQ.15  

43550.0 4 6 w o . n  

435bC.O 46970.0 

4357c .c  46970.0 

C.WY 205.5 -6.11 
10.96 V.22 20.18 

1.25 1 .460  77.’) 1.102 
UNE 29.203 265.9 -28.7 

-9.290 
1H.O 

23.11 i4n .n  0.9480 NA 

NA 0.574 202.1 -6.4 
12.54 9.23 21.76 

1.13 1.458 72.3 1.C97 -5.310 33.8 148.7 0.5040 
(1Nt 29.203 265.9 -2H.7 18.1 

ARRIVAL OAT€ = 2447170.0 

43500.C 47170.0 0.h07 225.1 -36.2 -7.98 1.453 108.5 1.070 -12.625 324.2 511.3 0.887 NA 
13.37 8.5R 21.95 TbU 31.178 267.3 -28.R 19.9 

9.39 0.381 173 .2  64.7 27.5 0.404 

-16.25 0.383 173.1 65.4 24.7 0.405 

-2.72 0.384 173.0 65 .5  26.3 0.405 

-0.81 0.385 172.9 65.6 26.5 0.406 

0.0 0.385 172.9 65.6 26.6 0.407 

0.44 0.386 173.0 65.6 26.6 0.407 

0 . 7 5  0.386 173.1 65.5 26.7 0.407 

4351C.C 47170.0 0.641 243.9 21.8 17.75 1.454 103.6 1.075 -12.443 333.8 510.6 0.931 NA 
1+.24 8 .60  22.84 ONt 31.178 267.3 -28.8 19.9 

4352C.C 47170.0 0.484 229.7 - 5 . 0  4 - 3 0  1.454 98 .6  1.078 -12.303 343.3 510.0 0.962 NA - 10.36 8.60 18.96 ONE 31.178 267.3 -28.8 19.4 

43530.0 47170.0 0.449 223.3 - R , 1  2.49 1.454 93 .6  1.080 -12.2C4 353.2 569.7 0.980 NA 
9.53  8.62 1 8 . 1 4  ONE 31.178 267.3 -28.8 19.3 

43540.0 47170.0 0.441 216.2 -8.1 
9.35 8.62 11.97 

1.79 1.453 88 .3  1.081 -12.143 
ONE 31.178 267.3 -28.8 19.3 

3.2 149.6 0 .9840  NA 

43550.C 47170.0 0.461 209.4 -7 .2  1 . 4 3  1.452 83.0 1.080 -12.119 13.5 149.7 0 .9730  NA 
9.80 R.63 18.44  O N E  31.178 267.3 -28.8 19 .3  

4356G.C 47170.0 0.5C6 204.1 -6 .4 1 . 2 3  1.451 77 .5  1.078 -12.128 24.0 150.2 0.9440 NA 
10.87 8.64 19.50 ONE 31.178 267.3 -28.8 19 .4  
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1 9 7 1  
EARTH-NEPTUNE 

DEPART ARRIVC SPtbO R A O L C L  I 1 V 1 P S I  1 K C F N  SHA T H F T l  THFT2 PERlH APHFL 1 2 V 2 PSI 2 R A OECL SPEED 
O V 1  0V2 0 V T  L t G  COIST RAS OtCLS LAHOA 

43570.0 47170.0 0.571 201.0 -6.0 1.1G 1.449 71.9 l s C 7 4  -12.166 34.8 150.9 0.8990 NA 0.99 0.385 173.3 65.3 26.6 0.407 
12.46 8.64 21.10 ONE 31.17R 267.3 -28.8 19.5 

ARRIVAL OAlE = 2447370.0 

43490.C 47370.0 0.640 226.1 -23.9 -3.03 1.445 112.8 1.C48 -17.343 315.6 514.1 0 . 8 4 1  NA 4.37 0.352 172.9 64.3 26.9 0.377 
14.23 R.06 22.3C THO 29.295 268.6 -28.8 21.5 

435CO.O 47370.0 0.587 224.9 -33.4 -6.64 1.446 108.C 1.052 -16.990 324.9 513.2 F.892 NA 8.06 0.354 172.7 64.5 27.4 0.378 
1 2 - 8 8  R.08 20.97 TWO 29.295 268.6 -28.R 21.3 

43520.C 47370.0 0.475 228.9 -3.7 4.57 1.447 98.2 l.05R -16.493 344.1 512.0 0.964 NA -2.98 0.356 172.5 65.3 26.2 0.379 
10.14 8.11 lR.24 ONE 29.295 268.6 -28.H 20.R 

43530.C 47370.0 0.44C 222.1 -7.5 2.53 1.447 93.1 1.060 -16.344 354.0 511.7 0.981 NA -0.85 0.357 172.4 65.3 26.4 0.380 
9.13 8.12 17.45 ONE 29.795 268.6 -28.8 20.7 

43540.0 47370.0 0.434 214.8 -7.6 1.79 1.446 87.9 L . M l  -16.258 4.1 151.6 0.9840 NA -0.00 0.357 172.4 65.3 26.5 0.3RO 
9.20 8.12 17.33 ONE 29.295 268.6 -2R.8 20.7 

43550.L 4737G.0 0.456 258.0 - 6 . 8  1.42 1.445 82.6 l.06L' -16.730 14.4 151.8 0.9710 NA 0.45 0 . 3 5 8  172.5 65.3 26.6 0.380 
9.7C 8.13 17.63 ONE 29.295 26X.h -28.8 20.7 

4356P.C 47370.0 C.cIi2 233.0 -6.0 1.21 1.444 77.2 1 . 0 5 R  -16.257 24.9 152.2 0.9420 NA 0.76 0,357 172.6 65.2 26.6 0.381 
10.79 6.13 18.92 OH€ 29.795 268.6 -7H.8 20.R 

43570.0 47370.9 O.5hR 2C0.1 -5.7 I.C8 1.442 71.7 1.055 -16.331 35.6 152.9 0.8960 NA 1.00 0.357 172.8 65.0 26.6 0.381 
1 2 . 4 P  8 . 1 4  21.54 ONE 29.?95 266.6 -2H.O 21.0 

43580.P 47370.81 C . 6 4 H  199.2 -5 .9  1 - 9 1  1.440 66.1 1.051 -16.446 46.6 153.9 0.8340 NA 1.19 0.356 173.0 64.7 26.6 0.381 
14.42 8.14 27.56 ONE 29.795 268.6 -2R .8  21.3 

ARRIVAL DATC = 244752;0.G 

43490.0 47570.0 0.629 225.8 -23.4 -2.76 1.440 112.3 1.C34 -24.563 316.1 515.8 0.845 N A  4.11 0.327 172.4 64.0 26.8 0.354 
1 3 . Q 4  7.64 21.58 TWO 30.925 27C.3 -2H.O 23.@ 

43500.C 41570.0 J.572 224.R -31.2 
12.51 7.66 20.17 

-5.h4 1.441 107.6 1.637 -23.944 325.4 514.9 0.895 
ThO 30.925 27C.0 -2H.8 2 2 . H  

NA 7.07 0.329 172.2 64.2 27.2 0 . 3 5 4  

43520.0 4757C.C C . 4 6 R  228.4 -7 .3  4-39 1-44] Y7.R l .C42 -23.594 344.8 513.8 0.966 NA -3.29 0.331 171.9 b4.9 26.0 0.356 
9.57 7.68 17.05 nNE 3C.925 270.0 -28.8 72.3 

43530.0 47570.a 0.433 221.1 -6.9 2 - 5 0  1.441 92.7 1 . C 4 3  -22.H49 354.b 513.5 0.982 NA -0.90 0.332 171.9 65.0 26.4 0.356 
9.17 7.69 1 6 . ~ 4  ONE 3 c . w  27c.o -28.8 22.2 

4354C.C 4757C.C " - 4 2 9  213.7 -7.2 1.79 1.44C 87.6 1.C43 -22.714 4.8 153.5 0 . 9 8 4 0  NA -0.01 0.332 171.9 65.0 26.5 0.356 
9 . C R  7.69 lh .77  ONE 30.925 27C.O -2H.R 22.2 

43550.0 4757C.C 0.452 2C7.0 -6.4 1.41 1.419 82.3 1.C43 -22.683 15.1 153.7 0.57GO NA 0.46 0.332 171.9 64.9 26.5 0.357 
9.61 7.7C 17.31 ONE 30.925 27C.n -28 .8  22.2 

43560.C 4757C.C 0.5CC 2C2.1 -5.7 1.19 1.438 76.9 1.041 -22.748 25.6 154.1 0.9390 NA 0.77 0.332 172.1 64.8 26.5 0.357 
10 -72  7.70 18.42 ONE 30.925 270.0 -2R.8 22.3 

43570.C 4757C.O 0.566 199.4 -5.4 1.06 1.436 71.5 1.039 -22.909 36.3 154.7 0.8930 NA 1.01 0.331 172.3 64.6 26.5 0.357 
1 2 - 3 4  7.71 20.04 ONE 30.925 270.0 -28.8 22.5 

43580.0 47570.0 C.645 198.6 -5.7 
1 4 - 2 5  7.71 2Z.nb 

0 . 9 8  1.434 65.9 1.036 -23.125 
ONE 30.925 270.0 -2R.R 22.8 

47.2 155.7 0.8310 NA 1.20 0.331 172.5 64.3 26.5 0.357 

ARRIVAL DATE = 2447770.0 

4349C.C 47770.0 0.67C 223.6 -22.9 -2.52 1.435 112.0 1.072 -37.9C9 316.5 517.3 0.848 NA 3.89 0.304 171.8 63.6 26.7 0.333 
13.70 7.28 2P.93 T k O  29.b56 271.3 -28.8 24.6 

43500.0 47770.0 0.561 224.7 -29.4 -4 .R5  1.435 107.3 1.625 -36.618 325.9 516.5 0.898 NA 6.30 0.306 171.6 63.8 27.1 0.333 
12.22 7.30 19.51 T k O  29.656 271.3 -28.8 24.3 

4352o.c 47771r.c c.443 2212.2 - 0 . 8  5.29 1.436 97.5 1.028 -34.898 345.3 515.5 0.967 N A  -3.69 0.308 171.3 64.6 25.9 0.334 
9.R5 7 - 3 1  17.16 flNE 29.656 271.3 -28.8 23.9 

43530.C 47770.C '5.427 22C.3 -6.4 
9.C4 7.32 1 6 . 3 6  

2.63 1.436 92.4 1.029 -34.422 355.2 515.2 0.982 
ONE 29.656 271.3 -28.8 23.7 

NA -0.95 0.309 171.3 64.6 26.3 0.335 

43540.C 47770.C 0.424 212.8 - 6 . R  1.79 1.435 87.3 1.029 -34.176 5.3 155.2 G.9830 NA -0.01 0.309 1 7 1 - 3  64.6 26.4 0.335 
8.911 7.32 1 6 . 3 9  UNF 29.656 271.3 -2n.8 23.7 

9.53 7.33 16.86 ONF 29.656 271.3 -2a.n 23.8 
43550.G 47770.0 0 .449  206.1 -6.1 1.39 1.434 82.1 1.r28 -34.144 15.4 155.4 0.9680 NA 0.47 0.309 171.4 64.6 26.5 0.335 

43560.C 4777a.C 0.497 2C1.4 -5.5 1 - 1 1  1.432 76.8 1.027 -34.311 26.1 155.8 0.9380 NA 0.78 0.309 171.5 64.4 26.5 0.335 
10.66 7.33 17.99 ONF 29.656 271.3 -28.8 23.4 

4357C.O 41770.0 0 . 5 6 3  19H.8 -5.3 1.03 1.431 71.3 1.026 -34.660 36.8 156.4 0.8910 N b  1.C2 0.308 171.7 64.2 26.5 0.336 
12.28 7.33 19.61 ONE 29.656 271.3 - 2 R . 8  24.1 

43580.1: 47770.0 0.642 198.2 -5.6 C.95 1.429 65.9 1.024 -35.170 47.7 157.3 0.8290 NA 1.21 0.308 172.0 63.9 26.4 0.336 
14.28 7.34 21.67 ONC 29.656 271.3 -28.8 24.4 

ARRIVAL DATE = 7447970.0 

43490.C 4797G.O 0.612 225.5 -27 .4  -2 .31  1.430 111.8 1.012 -70.497 316.7 518.8 0.850 NA 3.69 0.284 171.2 63.1 26.6 0.314 
13.51 6.97 ? C . . 4 H  TWO 30.448 712.7 -20.8 2 h . L  



DEPART ARRIVE 

43500.c 4?970..> 

43520.0 4797c.n 

4 3 5 3 0 . ~  47570.0 

43540.0 47970.0 

43550.C 47970.0 

43560.0 47970.0 

43570.C 47970.0 

435en.c 47970.0 

SPLFII H A OFCL 
IJVI uv2  W T  

0.551 224.7 -77.9 
11.Q9 6.90 18.96 

0.459 220.2 1.2 
9.78 h.99 16.77 

0.423 219.R -5.9 
8 - 9 4  7.00 1 5 - 9 3  

0.421 212.2 -6.5 
8 . ~ 9  7:ru 15.07 

0.446 205.5 -5.9 
9.46 7.00 16.47 

0.494 27C.R -5.3 
10.6C 7.21 17.61 

0.561 198.4 -5.2 
12.71 7.G1 19.22 

0.b39 197.9 -5.h 
14.21 7.02 21.22 

1 1  V I P S I I  
L F G  CUI51  B A S  

-4.22 1.431 107.0 
TWO 3t.44R 272.7 

5.81 1.432 97.2 
ONE 3C.44R 272.7 

2.69 1.431 92.7 
ONE 30.448 272.7 

1.79 1.431 07.1 
flNF 3C.448 272.7 

1.3R 1.429 01.9 
ONt 30,448 272.7 

1.15 1.420 76.6 
DNE 10.448 272.7 

I.'fI 1.426 71.3 
UNF 3C.440 272.7 

0.93 1.424 65.8 
CNE 3r.4411 272.7 

1'177 
t ART++-NE PTUNE 

ECCFN SHA THETl THtT2 P E R l H  APHEL 
UECLS LAHOA 

1 . G 1 4  -66.6C5 326.2 510.0 0.960 NA 
-28.0 

1.016 
-20.8 

1.016 
-20.R 

1.016 
-20.0 

l a c 1 6  
-20.8 

1.016 
-70.8 

1.014 
-20.R 

1.013 
-20.R 

ARRIVAL 

43490.r 48170.0 0 . t ~ 6  725.4 -22.0 -2.12 1.427 111.6 1.003 
1 3 . 3 9  6.69 2n.;5 Tun 30.175 274.0 -20.7 

4 3 5 0 C . C  4I717C.O 1.544 ?74.H -26.7 -3.70 1.4211 106.8 1 . P f 4  
1 1 . ~ 1  6 . 7 ~  1 ~ . 5 1  T m  3c.175 274.0 -28.7 

4351C.C 40170.0 0.591 212.1 -58.3 -16.45 1.42R 102.0 1.P05 
12.37 6.73 19.69 T k O  30.175 774.0 -20.7 

4352n.c 4 ~ 1 7 c . c  0 . 4 9 9  2 7 ~ . 5  3.2 6.48 1 . 4 2 8  97.0 1 . ~ 1 5  
V.7h 6.71 16.47 UNF 30.175 274.0 -28.7 

43530.C 4 0 1 7 C . U  0.419 219.4 -5.4 2.76 1.42R 92.1 1.106 
H.fl5 6.72 15.57 ONF 30.175 274.0 -20.7 

43546.1: 48170.9 n.417 211.7 -b.3 1.79 1.427 H7.0 1.FGh 
0.H2 h.72 15.54 UhF 30.175 274.0 -20.7 

43550.0 4d17C.3 0.443 205.0 -5.8 1.36 1.426 81.8 1 . C 0 6  
9.40 6.72 l h . 1 3  l l N f  3r.175 274.0 -28.7 

4356r.C 48170.0 3.492 200.4 -5.2 1.12 1.424 7b.6 i.GP5 
10.54 6.73 17.27 ONE 3C.175 27r.0 -28.7 

4357c.c 48170.0 3.558 198.1 - 5 . 1  0.90 1.422 71.2 1 . 0 ~ 5  
12.15 6.73 10.R8 flNE 30.175 274.1) -2R.7 

43500.C 48170.0 0.b36 197.7 -5.5 C.90 1.42C 6 5 . 8  1.004 
14.13 6.74 20.86 nNE 3P.175 274.0 -28.7 

ARRIVAL 

4349C.O 48370.0 0 . 6 r l  225.4 -21.6 -1.94 1.423 111.4 0.996 
13.23 6.45 lS.69 TYU 29.R90 275.4 -28.7 

25.9 

-61.719 345.7 517.1 0.968 NA 
25.4 

-60,444 355.6 516.0 0.903 NA 
25.3 

-58.829 5.1 156.8 0.9830 NP 
2 5 . 3  

-59.H16 16.0 157.0 0.9680 NA 
2 5 . 4  

-6n.364 26.5 157.4 0.9360 NA 
25.5 

-61.442 37.2 158.0 C.0900 NA 
22.7 

-63.017 48.0 158.8 0.0280 NA 
26.0 

O A I E  = 2440170.0 

******* 316.9 52C.l 0.852 NA 
?7.u 

I****** 326.4 519.5 C . 9 0 1  NA 
77.2 

******* 336.0 518.9 0.941 NA 
27.7 

****E** 345.9 418.5 0.969 NA 
27.1 

***I*** 355.9 518.3 0.903 NA 
76.9 

* * * * * * e  b.0 150.3 0.9830 NA 
26 -9 

***b**I 16.4 150.5 0.9670 NA 
27.1 

I****** 26.0 150.9 0.9360 NA 
27.1 

****e*+ 37.5 159.4 n.8090 NA 
27.4 

******* 48.7 160.2 0.8270 NA 
27.7 

I 2  V 2  P S I 2  R A  

5.68 0.285 171.0 63.4 

-4.19 0.287 170.7 64.2 

-1.00 0.280 170.7 64.2 

-0.01 0.280 170.7 64.2 

0 . 4 0  O.2RR 170.8 64.1 

C.80 0.200 170.9 64.0 

1-03 0.287 171.1 63.7 

1.22 0.207 1 7 1 . 4  63.4 

3.51 0.265 170.6 

5.17 0.266 170.4 

18.00 0.267 170.2 

-4.86 0.260 170.1 

-1.G7 0.269 170.G 

-0.01 0.764 170.0 

0.49 0.269 170.1 

0.81 0.26U 170.3 

1.04 0.268 170.5 

1 . 2 3  n.267 110.8 

62.6 

67.9 

62.3 

63.7 

63.7 

6 3 . 1  

63.6 

63.5 

63.2 

62.9 

OECL SPEED 

27.0 0.314 

25.7 0.315 

26.2 0.316 

26.3 0.316 

26.4 0.316 

26.4 0.316 

26.4 0.316 

26.3 0.317 

26.5 0.297 

26.9 0.297 

20.7 0.299 

25.5 (1.298 

26.1 0.290 

26.2 0.29ii 

26.3 0.299 

26.3 0.299 

26.3 0.299 

26.3 0.299 

O A T €  = 2448370.0 

192.0'J4 317.0 521.4 0.053 303-3351 3.35 0.247 169.9 62.1 26.4 0.281 
79.5 

43500.r 40370.C n.539 225.0 -25.7 -3.26 1.424 106.7 0.996 220.619 326.5 520.8 0.902 440.336A 4.75 0.240 169.7 62.4 26.7 0.282 
11.67 6.46 18.13 TkU 29.R90 275.4 -28.7 2q.2 

4351C.C 4R37U.3 0.532 216.3 -47.2 -11.31 1 . 4 7 5  1C1.9 0.996 250.745 336.2 520.3 C.941 500.549A 12.06 C.250 169.5 62.1 28.0 0.283 
11.51 6.4R 17.90 l u f l  29.890 275.4 -20.7 29.2 

43520.0 4H370.C 0.461 225.2 0.9 7.40 1.425 96.9 0.997 279.164 346.1 519.9 0.969 557.360A -5.78 0.250 169.4 63.2 25.2 0.282 
9.81 h.47 Ih.2R UNF 29.RYC 275.4 -2fl.7 Z d . 8  

43530.0 43370.0 0 . 4 1 5  219.2 -5.P 2 - 8 4  1.424 91.9 0.997 301.173 356.1 519.7 0.983 601.363A -1.14 0.251 169.3 63.2 25.9 0.202 
8.78 6.47 15.25 ONE 29.890 275.4 -7fl.7 2H.6 

0.*14 211.3 -b.2 
3 -75  b.r8 15.23 

4355r .c  4~370 .0  (r.441 2 ~ 4 . 7  -5.7 
9.34 6.48 15.H2 

43560.C 48370.0 3.S09 20F.2 -5.2 
13.48 6.48 16.96 

43s7c.c 4a370.n 0.555 197.9 -5.1 
12.C0 6.49 1R.57 

4350C.r 4R370.7 C.633 197.6 -5.5 
14. r~  6.49 20.54 

43490.0 4857C.5  U.59R 275.5 -21.3 
1 3 . 1 4  6.25 19.39 

1.79 1.474 f16.9 0.997 312.132 h.3 159.7 0.9020623.2816 -0.Cl 0.251 169.4 63.2 26.1 0.283 
ONE 29.H90 275.4 -20.7 2H.6 

1 - 3 4  1.422 01.7 0.997 3C9.726 16.6 159.9 0.9660618.485A 0.51 0.251 169.4 63.1 26.2 O.2R3 
ONF 25.89n 275.4 -28.7 28.7 

1-16 1.421 76.5 0.997 295.1P9 27.r 160.2 0.935D589.682A 0.03 0.251 169.6 62.9 26.2 0.283 
ONE 29.890 275.4 -28.7 2 Y . R  

0.96 1.419 71.2 0.997 272.992 37.b 160.8 0.800D545.094A 1.06 0.250 169.0 62.7 26.2 0.283 
ONE 29.X90 275.4 -20.7 7q.O 

0.87 1.417 65.9 0.997 247.463 4R.3 161.5 0;@27D454.099A 1.24 0.249 170.2 62.3 26.1 0.284 
LINE 29.R9F 215.4 -28.7 29.4 

AhBlVAL D A T t  = 2440570.0 

-1.70 1.421 111.4 0.989 77.292 317.0 522.6 0.053 153.731A 3.20 0.231 169.2 61.4 26.3 0.267 
ThO 30.693 276.7 -20.6 3 1 - 5  

43500.C 4851C.C 0.534 225.2 - 7 4 . 0  -2.89 1.422 106.6 0 . 9 R 9  81.132 326.6 522.0 0.9C3 161.362A 4.39 0.232 169.0 61.R 26.6 0.267 
11.50 6.25 I l . R I  Tho 30.693 216.7 -28.6 30.9  

155 



1977 
EARTH-NFPTUNC 

O E P A R l  A R R I V C  S P E C 0  H A OFCL I 1 V 1 PSI 1 ECCtN SMA T H E T I  THE12 PERLH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
OV1 OV2 U V T  LFG COIST RAS OFCLS LAWUA 

43510.0 44570.C 0.565 21H.6 -40.3 -8.42 1.422 101.8 0.9H9 H4.51H 336.3 521.5 0.942 168.0946 9.99 0.233 168.8 61.7 27.6 0.268 
1b.Hb 6.26 17.12 1WO 'iC.693 276.7 -28.6 30.4 

4352C.C 48570.C 0.46H 23C.5 9.8 8.76 1.422 96.0 0.919 87.715 346.3 521.2 0.969 173.4616 -7.13 0.234 168.7 62.7 24.8 0.268 
9.91 6.26 16.24 UNF 3P.693 276.7 -20.6 30.5 

4353C.O 4057C.C 0.413 21'4.1 -4.6 2.43 1.*22 91.9 0.989 139.021 356.2 521.0 0.983 177.059A -1.23 0.235 168.6 62.6 25.8 0.268 
8.72 6.26 14.90 ONE 30.693 276.7 -2fl.b 30.3 

43540.C 4857G.C 0.412 211.2 -6.1 1.79 1.421 Ah.8 0.909 89.806 6 . 4  161.0 0.9820178.6314 -0.01 0.235 168.6 62.6 26.0 0.268 
8.69 6 - 2 6  14.96 ONE 30.693 276.7 -28.6 30.3 

43550.C 4 8 5 7 O . C  0 .43R 204.5 - 5 . h  
9.2fl 6.27 15-55 

1.32 1.420 R1.7 0.919 
11NF 30.603 276.7 -78.6 

89.542 
$0.4 

16.7 161.2 0.9660178.1196 0.52 0.235 168.7 62.5 26.1 0.268 

' 43560.0 4057c.o 0.4117 200.c -5.2 1.08 1 . 4 1 8  76.5 0.904 88.307 27.1 161.5 0.9?~0175.679~ 0.85 0.234 168.9 62.3 26.1 0.269 
12 -62  6.27 1 6 - 6 9  ONE 3P.693 276.7 -20.6 30.5 

43570.C 4H570.0 0.552 197.R -5.1 0.93 1.416 71.3 0.990 B6.771 37.7 162.0 O.RRBD171.6536 1.07 0 . 2 3 4  I6Y.1 62.1 26.1 0.269 
1 2 . r i  6.27 111 .78  m c  30.693 276.7 -28.6 30.8 

43580.0 48570.0 O.63C 197.5 -5.6 
13.56 6.2P 2G.23 

0.04 1.414 65.9 0.94C 
ONE 30.h93 276.7 -20.6 

44.4 J62.7 0.8280166.488A 1.25 0.233 169.5 61.7 26.0 0.269 

4HHlVAL DATE - 2448770.0 

43490.C 4 8 7 7 0 . 0  C.595 225.7 -21.0 -1.63 1 . 4 1 0  111.3 0 .5H3  50.932 317.0 523.7 0 . 8 5 3  101.011A 3.07 0.216 168.5 60.8 26.2 0.254 
13.I-0 6.Ch 19.14 Tk0 20.416 270.1 -78.6 33.1 

435'10.C 48770.0 0.531 225.4 -24.1 -2.50 1.419 106.6 0.983 52.420 326.6 523.2 0.903 103.9546 4.P8 0.217 168.2 61.1 26.4 0.254 
1 1 . 4 8  6.07 17.55 Tun 29.416 770.1 -20.6 32.7 

43510.C 48770.0 C.491 220.2 -35.5 -6.5R 1.420 1C1.7 0.982 53.697 336.3 522.7 C.942 106.4516 R.16 0.218 168.P 61.2 27.2 0.255 
10.52 6.C7 lh .59 Thfl 29.416 278.1 -2H.h 32.5 

43520.C 48770.0 0.4H5 232.7 15.6 
10.323 6.98 l h . 4 h  

10.93 L.42C 96.R 0.482 
DNt 29.416 278.1 - 2 0 . 6  

54.672 346.3 522.4 0.470 108.375h 
92.4 

-9.30 0.219 167.9 62.1 24.2 0.255 

4351C.C 4H77C.0 fl.411 219.2 -4.2 7.04 1.419 91.9 0.982 55.303 356.3 522.2 0.983 109.6236 -1.33 0.22P 167.8 62.O 25.7 0.255 
6.67 6.07 14.75 @NE 29.416 278.1 -28.6 32.1 

4354q.C 4R77C.0 0 .4Cq 211.1 -6.0 1.8P 1.410 836.8 0 . 9 8 2  55.561 6.4 162.2 P.9820110.140A 4 . 0 2  0.22P 167-9 62.0 25.9 0.255 
11.64 6.GR 14.72 C Y E  29.416 27M.l -2H.6 32.1 

43550.0 40779.0 0.4-6 X 4 . 5  -5.7 1.3C 1.417 R1.7 0.903 55.444 16.7 162.4 0.5660109.9220 C.54 0.220 167.9 61.9 26.C 0.255 
9.23 6-00 15.31 llNF 29.416 278.1 -28.6 32.1  

43560.C 48770.0 0.484 23n.3 -5.2 1.05 1 . 4 1 6  7 6 . 6  0.903 54.970 27.1 162.7 0.9350109.0216 0.06 0.219 168.1 61.7 26.0 0.256 
10.36 6.00 16.44 ONE 29.436 278.1 -20.6 32.3 

43570.C 48770.0 0.549 197.8 -5.2 0.90 1.414 71.3 0.9R4 54.212 37.6 163.2 0.8890107.5366 1.09 0.219 168.4 61.4 26.0 0.256 
t1.93 6.09 1H.02 ONE 29.416 278.1  - 2 8 . 6  32.6 

43580.C 40770.0 0.626 197.6 -5.6 0.81 1.412 66.1 0 . 9 8 4  53.214 48.3 163.8 0.0290105.6006 1.26 0.218 168.8 61.0 25.9 0.256 
13.86 6.C9 19.96 UNE 29.416 270.1 -20.6 32.9 

APRIVAL DATE = 2440970.0 

53490.0 4897G.9  0.593 225.9 - 7 0 . 8  -1.5C 1.416 111.3 0.978 39.290 316.9 524.0 0.853 77.7271 2.95 0.202 167.7 60.1 26.G 0.242 
13.r3 5.90 18.94 T L ~ O  31.052 279.4 -20.5 34.9 

43500.0 48970.0 0.529 225.7 -23.4 -2.30 1.417 156.6 0.977 40.102 326.5 524.3 0.903 79.301A 3.82 0.203 167.4 60.4 26.3 0.243 
11.43 5.91 17.33 THO 11.052 279.4 -20.5 34.5 

47510.0 4H970.C n.4R2 221.3 -32.2 -5 .31  1.418 101.7 0.977 40.779 336.2 523.0 0.942 80.6156 6 - 8 9  0.2C4 167.2 60.5 26.9 0.243 
lC.32 5.91 1b.22 Th0 31.052 279.4 -28.5 14.3 

43520.C 48970.0 0.528 237.3 24.9 14-99 1.410 96.8 0.977 41.290 346.3 523.5 0.970 81.610A -13.34 0.205 167.1 61.6 23.2 0.244 
1 1 . 4 2  5.92 17.34 ONE 31.P52 279.4 -20.5 3 4 . 3  

43530.0 48970.0 0.4CQ 219.4 - 3 . 8  3.16 1.417 91.9 0.976 41.615 356.2 523.4 0.903 82.2466. -1.45 0.206 167.0 61.4 25.5 0.243 
8 .64  5.91 14.55 ONF 31.r52 274.4 - 7 0 . 5  33.9 

43540.0 4897n.0 0.4r.7 211.2 - h . O  I.RC 1.416 06.9 0.976 41.741 6.4 163.4 C.9820 02.5016 -0.G2 0.206 167.C 61.3 25.7 0.243 
8 . 5 9  5.91 14.51 ONE 31.052 279.4 -2u.5 33.9 

43550.0 48970.0 n.433 2P4.5 -5.7 1.28 1.415 81.8 0.977 41.670 16.6 163.5 0.9660 82.373A 0.55 0.206 167.1 61.2 25.8 0.243 
9.17 5.91 15.90 ONE 3 i . r ~ ~  279.4 -20.5 13.9 

43560.0 4897C.0 0.481 200.0 -5 .3  1.02 1,414 76.6 0.977 41.414 77.0 163.0 0.9350 81.892A 0.88 0.205 167.3 61.0 25.9 0.244 
10.29 5.92 16.21 ONE 31.052 279.4 -2R.5 34.1  

43570.0 48970.0 0.546 197.9 -5.3 0 . 8 8  1.412 71.4 0.978 40.996 37.5 164.3 0.8900 81.1036 1.11 0.205 167.6 60.7 25.8 0.244 
11.85 5.92 17.70 ONE 31.052 279.4 -78.5 34.4 - 

4 1 5 r ) O . C  4H97C.Q C.622 117.7 -5.7 n.79 1.410 66.2 0.979 40.449 4 8 . 1  164.9 0.0300 fl0.0686 1.28 0.204 168.6 60.3 25.8 0.244 
13-77 5 - 9 3  19.69 UNE 31.052 279.4 -2R.5 34.7 

ARRIVAL OATt = 2449170.0 

43490.0 49170.0 0.552 226.2 -20.5 -1.37 1.415 111.4 0.974 32.764 316.7 525.8 0.852 64.6716 2.84 0.189 166.9 59.3 25.8 0.232 
13.01 5.76 19.77 Th0 29.164 280.8 -28.4 3h.0 

43500.0 49170.0 0.527 226.1 -22.9 -2.06 1.415 106.6 0.973 33.284 326.3 525.3 0.902 65.6666 3.59 C.190 166.6 59.7 26.1 0.232 
11.39 5.76 17.15 THO 29.164 280.8 -28.4 36.4 
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1977 
EARTh-NCPTUNE 

D E P A R T  A H H I V E  SPFLI) R A DECL I 1 V 1 PSI 1 ECCEN S H A  T H F T l  THE12 PERIH APHEL 1 2 V 2 PSI 2 R A OECL SPEEO 
U V I  o v 2  n v r  trG roisT R A S  n t c L s  L A H U A -  

43510.0 49170.0 C.477 222.3 -29.7 -4.38 1.416 191.8 0.972 33.712 336.1 524.9 C.942 6b.483A 5.97 0.191 166.3 59.9 2b.h 0.232 
lC.19 5.77 15.96 Th<l 29.164 2RG.R -28.4 36.1 

4353c.o 49170.0 0 . ~ 8  219.8 -3.4 3.31 1 . 4 1 5  91.9 0.971 34.734 356.1 524.5 0.983 6 7 . 4 8 6 ~  -1.60 0.193 166.1 60.7 25.3 0.232 
8.61 5.77 14.38 ONE 29.164 2811.8 -213.4 35.7 

4354C.a 49170.0 0 .4C5  211.4 -6.0 1.HO 1.414 86.9 9.971 14.313 0.2 I b 4 . 4  0.9820 b7.637A -0.02 0.193 166.2 60.6 25.6 0.232 
8.55 5.77 14.32 ONE 29.164 28C.R -28.4 35.7 

43550.C 49170.0 0 . 4 3 1  2n4.7 -5.9 1.26 1.413 (11.9 0.972 34.260 16.5 164.6 C.9670 67.553A 0.57 0.193 166.3 60.5 25.7 0.232 
9 - 1 2  5.77 14.H9 IINF 29.164 2flb.R -28.4 35.8 

4356'1.0 49170.0 0.47R 2CC.2 -5.4 1.00 1.412 76.R 0.973 34.093 76.9 164.9 0.9360 67.2504 0.90 0.192 166.4 6C.3 25.7 0.233 
10.22 5.77 16.09 LINE 29.164 28C.B -28.4 36.0 

4357C.C 49170.0 ' 3 .543  19R.O -5.4 O . R 5  1.410 71.6 0.974 33.822 37.4 165.3 0.8910 66.754A 1.12 0.192 166.7 60.0 25.7 0.233 
11.77 5 - 7 8  17.55 ONE 29.164 286.8 -28.4 36.2 

43580.0 49170.1 0 .61s  197.8 -5.9 0.76 1.408 66.4 0.975 33.467 47.9 l h 5 . 8  0.8320 66.102A 1.29 0.191 167.1 59.6 25.6 0.234 
13.67 5.7R 19.45 ONE 29.164 28C.8 -28.4 36.6 

ARHIVAL Celt = 2449370.P 

43490.C 49370.1 C.W2 226.5 -70.4 -1 .75  1 . 4 1 3  111.4 0.07P 2R.1>14 316.4 526.7 0.851 56.376A 2.74 0.177 166.0 58.5 25.7 0.222 
I 3 . r l  5 - 6 4  I H . 6 4  THO 31.138 282.1 - 2 R . 3  3Y.7 

43500.C 49370.C C.527 226.5 -22.4 -1.84 1.414 1Qh.7 0 .969  28-9RC 326.1 526.3 0.901 57,0594 3.38 0.178 165.7 58.9 25.9 0.222 
11.37 5 . 6 4  17.CI T k O  31.1311 282.1 -28.3 3H.3 

4351 t . -  44270.0 P.474 223.2 -27.0 - 3 . 6 6  1 . 4 1 4  101.8 Q . 9 6 8  29.2f31 335.9 525.9 0.941 57.6216 5.26 0.179 1 6 5 . 4  59.1 26.4 0.222 
10.11 5 . 6 4  1 5 . 7 5  Tkfl 31.138 782.1 -2R.3 3d.0 

43533.0 4137C.0 C.kC7 ZLr.3 -2 . r  3.49 1 . 4 1 4  92.0 0.967 29.644 355.9 525.5 0.9R3 58 .3G4A -1 .78  0.180 165.2 59.9 25.1 0.222 
H . 6 0  5 . h 4  14.23 CINE 31.13R 282.1 -28.3 37.6 

43540.L 4937b.P (1.4C3 211.7 -6.1 1.RF 1 . 4 1 3  R7.0 0.967 29.f194 6.1 165.5 C.9830 58.406A -0.62 0.181 165.2 59.9 25.4 0.222 
d.31  5 . W  14 .15  ONE 31.138 287.1 -2H.3 37.6 

4355C.C 49371.0 0.42H Z Z 4 . Q  - b . O  1.24 1.412 82.0 C.967 29.657 16.3 l b5 .6  0.9670 58.3466 0.59 0.101 165.3 59.7 25.5 0.223 
9 . (7  5.64 14.11 ONE 31.138 212.1 -2R.3 37.7 

4356C.C 49370.3 0.476 200.4 -5.6 0.97 1.410 76.9 0.968 29.537 26.7 165.8 0.9371) 58.137A 0.92 O.1HO 165.5 59.5 25.5 0.223 
1C.15 5.65 15.90 LlNE 31.138 282.1 -28.3 37.9 

43570.r  4937C.0 0.539 198.2 -5.5 0.82 l . 4 T 8  71.7 0.97C 2 9 . 3 4 3  37.1 1b6.2 0 .8920  57.7946 1 . 1 4  0.180 165.8 59.2 25.5 0.223 
11.68 5.65 1 7 - 2 3  CINE 31 .138  282.1 -28.3 313.1 

435RG.C 49370.0 C . 6 1 4  198.P -6.0 
13.56 5.66 19.22 

6 - 7 2  1.4P6 66.5 11.971 
ONE 31.1317 282.1 - 7 8 . 3  

29.0 8fJ 
38.5 

47.6 166.8 0.8340 57.3421 I i 3 C  0.179 166.2 58.8 25.4 0.224 

ARRIVAL D A T E  = 7449570.0 

43490.0 49570.0 0.593 226.8 -20.2 -1 .15 1.412 111.5 0.967 25.757 316.1 527.6 0.849 50.6656. 7.65 0.166 165.0 57.7 25.5 0 - 2 1 3  
13.C2 5.53 18.55 Tkfl  29.209 283.4 -28.1 40.7 

435no.r  4957v.c c . 5 2 6  227.0 -22.r  - 1 . 6 5  1.412 106.8 0.965 ? b . [ i ~ 4  325.8 527.2 0.90n 5 1 . 1 6 7 ~  3.20 0.167 164.7 58.1 25.7 0.213 
11.37 5.53 I ( , .W Tkll 20 . )O ' l  703.4 -7R.l 4 0 . 3  

43510.0 49570.C 0.472 224.1 -76.3 -3.10 1 . 4 1 3  101.9 0.964 26.751 335.7 526.R C.940 51.5786. 4.71 0.168 164.4  58.3 26.1 0.213 
IC.C7 5.53 15.60 T H O  29.209 2133.4 -28.1 4 2 . C  

43530.C 49570.C 0 . ~ 7  220.9 - 7 . 2  
8.5')  5.53 14.17  

1.72 1.412 92.1 0 . 9 6 3  
ONE 29.209 283.4 -2H.1 

26.530 355.7 526.4 0.983 
31.6 

52.0776 -2.01 0.169 164.2 59. I 24.8 0.213 

4354C.C 49570.0 3.LC2 212.1 -6.2 1 . H G  1.411 R7.1 0.963 26.567 5.8 166.4 0.9830 52.151A -0.02 O.lb9 164.2 59.1 25.2 0.213 
8.47 5 .53  1 4 . m  ONE 29.209 283.4 -28.1 3s.5 

q.ri 5 . 5 3  14.54 I J N ~  29.209 283.4 -28.1 39.6 

i?.rii 5 .53  15.02 O N E  25.109 203.4 -213.1 11.8 

43550.0 49570.0 0.426 205.3 -6.2 1.21 1 . 4 1 0  R2.1 0.964 26.538 16.1 166.5 0.9680 52.108A 0.61 0.169 164.3 58.9 25.4 O.213 

4356C.C 4957C.C 0.473 20C.7 -5 .5  C.94 1 . 4 0 9  77.0 0.965 26.446 26.4 166.8 0.93RO 51.954A 0.95 0.169 164.5 58.7 25.4 0.214 

4357n . r  44570.C 0 . 2 3 5  I Y H . 5  - 5 . 1  C . 1 9  1.407 71.9 0.966 26.79R 36.8 167.1 0.8940 51.7016 1 - 1 6  O.l6R 164.R 58 .4  25.3 0.214 
11.59 5.54 17.13 iivE 29.2179 2113.4 -28.1 w . 1  

4358C.C 4957C.C 0.blO 198.3 -6.2 n .69  1.405 66.8 0 . 9 6 R  26.103 47.3 167.6 0.8360 51 -371A 1 - 3 2  0.167 165.3 58.0  25.3 0.215 
13 .45  5.55 19.0n O N t  2 9 . 2 l 1  283.4 -28.1 40.5  

AHHIVAL O A T 1  2449770.0 

43490.0 4977G.C P.5Q4 227.2 -20.1 - 
1 3 . r ~  5 . 4 3  I R . [ . ~  

.1 .04 1 . 4 1 0  111.7 0.964 23.604 315.8 528.5 0 . 8 4 8  46.520A 2.56 0.155 164.0 56.8 25.3 0.205 
T W O  30.924 284.8 -2R.0 42.7 

43500.r  49770.C C.577 227.5 -71.6 -1.47 1.411 1Qb.9 0.962 23.9C2 325.5 528.0 0.899 46.906A 3.C4 0.157 163.7 57.2 25.5 0.2C5 
1 1 - 3 9  5.43  16.87 ThO 30.Q24 284.8 -28.0 4 7 . 3  

43510.C 4977C.0 n.471 224.9 -25.1 -2.64 1.412 1C2.1 0.961 24.08C 335 .4  527.7 0.939 47.2216 4.26 0.158 163.4 57.5 25.8 0.205 
i n . t 5  5.43 1 5 . 4 8  T h c  w . 9 2 4  284.13 -28.c 42.0 

43520.C 41770.0 0.514 205.7 -57.8 -14.84 1.412 97.2 C.960 24.712 345.2 527.4 C.968 47 -456A 16.52 0.158 163.2 56.6 28.4 0.206 
11 .31  5.45 16.76 TkO 3 0 . 9 2 4  2114.8 -28.0 41.2 

43530.r  49770.0 0.407 221.7 -1.4 4.72 1.411 92.3 0.96C 24.293 355.4 527.3 0.983 47.603A -2.30 0.159 163.1 58.3 24.5 0.205 
u . w  5 . 4 3  1t..n3 ONE 30.924 284.8 - ~ R . o  41.6 
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1477 
EARTH-NEPTUNE 

DEPART ARRIVE SPtb0 P A DECL I 1 V 1 PSI I FCCEN SMA ' T H F T L  THFT2 PERIH APHEL I 2 V 2 P S I  2 R A OLCL SPEED 
OVI o v 2  n v i  Ltc LUIST R A S  OECLS, L A M O A  

43540.C 49770.0 C.4rO 212.6 -6.4 1.80 1.410 57.3 0.96C 24.322 5.5 167.3 0.9830 47.6601 -0.03 0.159 163.1 58.2 25.0 0.205 
8.44  5.43 13.87 ONE 30.924 284.8 -28.C 41.5 

4355P.C 49773.0 0.424 205.7 -6.4 1.19 1.409 82.3 0.960 24.295 15.8 167.4 0.9690 47.h276 0.64 0.159 163.3 58.1 25.2 0.205 
8.96 5.43 14.39 ONf 3P.924 284.8 -28.P 41.6 

43560.0 49770.0 0.469 201.1 -6.0 0.91 1.408 77.2 0.961 24.225 26.1 167.6 0.9400 47.513). 0.97 0.158 163.5 57.9 25.2 0.205 
to.c-1 5.44 15.44 UNF 30.924 284.8 -28.0 41.8  

1 1 . 5 ~  5.44 16.94 ONE 30.924 284.8 -28.0 42.1 
43570.0 49770.0 0.532 198.8 -5.9 0.75 1.406 72.1 0.963 24.107 36.5 168.0 0.8960 47.3196 1.18 0.158 163.8 57.6 25.2 0.206 

43580.C 49770.0 0 . t r 5  198.5 - 6 . 3  0.66 1.404 67.0 0.965 23.952 46.9 168.4 0.8390 47.064A 1.34 0.157 164.2 57.2 25.1 0.206 
13.34 5.45 18.79 ONE 30.924 284.8 -2R.O 42.4 

ARRlVhL O A T b  .: /449970.0 

43490.0 4997C.0 0.5q5 771.7 - 1 Y . ' I  -0.95 1.409 111.8 P.962 72.170 315.4 529.3 0.845 43.3956 2 -48  0.145 162.9 55.9 25.0 0.198 
13.rll  5.35 18.43 TkU 29.534 28b.1 -27.8 44.7 

43500.0 4 ~ 7 c . o  0.578 228.0 -21.4 - 1 . 3 7  1.411) 107.1 0.960 22.299 325.2 528.9 0.897 43.7016 2.90 0.147 162.5 56.3 25.3 0.198 
11.41 5.44 16.76 TU61 29.534 2 R h . l  -27.R 4 4 . 3  

43510.0 49970.0 6 . 4 7 1  225.7 -/4.2 
1c.05  5.34 15.39 

43520.0 49970.C 0.464 214.2 -43.9 
9 - 8 6  5 . 3 5  15.23 

43530.c 4997< .n c.4r9 222.7 -0.3 
8.63 5.34 13.97 

43545.C 4997C.@ 0 . 3 9 6  213.1 -6.6 
5 . w  5.34 13.75 

43550.0 4997r.0 0 . 4 2 1  2 ~ 6 . 2  -6.7 
8 - 9 0  5.34 14.25 

-2.26 1 . 4 1 ' 1  117.2 C.'?5R 
Tkn 29.534 2 ~ 6 . 1  -27.8 

-9.c7 1.410 q7.4 0.957 
TWO 29.534 206.1 -27.8 

4.42 1 . 4 1 0  97.4 0.957 
O Y E  29.534 286.1 -27.8 

1.81 1.4C9 
IINF 29.534 

e7.5 
2Rb.l 

0.957 
-?7.R 

1.16 1 . 4 C R  82.5 0.957 
ONE 29.534 286.1 -27.8 

22.444 335.0 528.5 0.938 43.9516 3.89 0.148 162.3 56.6 25.6 0.197 
44.0 

22.552 344.9 528.3 0.967 44.137A 10.75 0.148 162.1 56.3 27.1 0.198 
43.9  

27.h19 355.1 528.2 0.982 44.254A -2.69 0.149 162.0 57.5 24.2 0.197 
4 3 . 6  

22.641 5.2 168.1 0.9830 44.2496 -0.03 0.149 162.0 57.4 24.8 0.197 
4 3 . 5  

72.622 1 5 . 4  16R.2 C.9700 44.2756 0.66 0.149 162.1 57.2 25.0 0.198 
43.6 

43560.C 49970.0 n.466 2G1.5 -6.3 C.R7 1.406 77.4 0.95~3 22.562 25.7 168.4  0.9410 44.1836 L O O  0.148 162.3 57.0 25.0 0.198 
9.93 5.35 15.28 UNE 29.534 2R6.1 -27.R 4 3 . 8  

43570.0 49970.0 B.52H 199.2 -6.1 0.72 1.405 12.3 0.960 22.465 36.1 168.8 0.8980 44.033A 1 -20  G.148 162.7 56.7 25.0 0.198 
1 1 . 4 C  5.35 16.76 ONE 29.534 286.1 -27.8 44.0 

43580.0 4997C.3 0.6C1 198.9 -6.5 0.63 1.403 67.2 0.962 22.337 46.5 169.2 0.8420 43.8326 1.35 0.147 163.1 56.3 24.9 0.199 
13.22 5.36 18.58 ON€ 29.534 286.1 -27.8 44.4 

ARRlVAL D A T E  = 2450170.0 

43490.C 50170.9 C.597 228.1 -19.9 - P . 8 6  1 . 4 0 8  112.9 0.96C 20.907 315.0 530.0 0.843 40.9706, 2.41 0.136 161.7 55.0 24.8 0.191 
1 3 . 1 4  5.27 18.41 Th0 36.473 287.4 -27.7 46.8 

43500.0  50170.0 F.530 228.6 -21.1 -1.17 1 . 4 C 9  107.2 0.957 21.057 324.7 529.6 0 , 8 9 5  41.2186 2.77 0.137 161.4  55.4 25.0 0.191 
1 1 . 4 5  5.27 16.72 T d  30.473 287.4 -27.7 46.4 

43510.0 50170.0 0.472 726.5 -73.4 
10.C6 5.27 15 -13  

-1.95 1.410 102.4 0.956 
IhO 30.473 287.4 -27.7 

71.179 334.6 529.3 0.937 
46.1) 

41.421A 3.59 0.138 161.1 55.7 25.3 0.191 

43520.0 51170.0 0.444 218.1 -36.2 -6.26 1.409 97.5 0.955 21.27') 344.6 529.1 0.966 41.5736 7.94 0.139 160.9 55.6 26.2 0.191 
9.42 5.27 14.6'1 Tho 30.473 287.4 -27.7 45.9 

43530.0 50170.0 0.411 223.9 1.3 4.9H 1.409 92.6 0.954 21.325 354.7 529.0 C.982 41.6696 -3.25 0.140 160.8 56.6 23.8 0.190 
d a h 8  5.26 13.94 UNF 30.473 787.4 -27.7 45.6 

43540.C 5017C.C 0.397 213.8 -6.8 1.81  1 . 4 0 8  87.7 0.954 21.345 4.8  169.0 C.9840 41.7076 -0.03 0.140 160.8 56.5 24.6 0.190 
8.37 5.26 13.64 ONE 3r.473 287.4 -27.7 45.5 

~ 1 . 8 5  5.27 14.12 ONE 30.473 287.4 -27.7 45.6 
4355c.c 5ai70.0 0 . 4 1 9  zm.7 -7.n 1.13 1.4r7 82.7 0 . 9 5 5  21.329 15.0 169.0 c.9700 4 i . 6 8 8 ~  0.69 0.140 160.9 56.3 24.8 0.191 

43560.C 5017C.P 0 . 4 6 3  201.9 -6.5 C . 6 4  1.406 77.6 C.95C 21.279 25.3 169.2 0.9430 41.615A 1.03 0.139 161.1 56.1 24.8 0.191 
9 . P h  5.27 15.13 ONE 30.473 287.4 -27.7 45.8  

43570.C 50170.9 0.524 199.6 -6.4 r.69 1.4C4 72.6 0.958 21.197 35.6 169.5 C.9000 41.494A 1.23 0.138 161.5 55.R 24.7 0.191 
11.31 5.28 16.58 ONE 30.473 247.4 -27.7 46.1 

43580.C 5'1170.3 0.596 199.2 -6.7 
13.10 5 - 2 0  l F . 3 9  

0.59 1.402 b7.5 C.960 
IJNE 30.473 287.4 -77.7 

46.0 169.9 0.8450 41.3331 1.37 0.138 161.9 55.4 24.7 0.192 

4RRlVAL U A T t  = 2450970.0 

4349C.0  51370.0 O . h C C  2211.6 -19.11 -0.78 1.4GI l  112.7 0.9511 19.944 314.5 530.7 0.840 39.0476 2.34 0.127 160.5 54.0 24.5 0.185 
13.2p 5.21 14.41 l k 0  30.n39 2R8.8 -27.5 ' tH.9 

4350C.C 50370.0 0.532 229.2 -20.9 
11.5C 5.20 16 -70  

-1.04 1.4C8 107.4 0.955 ZG.073 324.3 530.4 0.893 
T U 0  3C.039 7H8.8 -27.5 4q.4 

39.2536 2.65 0.129 160.1 54.5 24.8 0 .I85 

435io.c  50370.0 0.473 227.1 -72.1 -1.67 1 . 4 ~ 9  102.6 0.554 20.178 334.2 53c.1 0.935 3 9 . 4 2 1 ~  3.37 n.130 159.8 54.8 25.0 0.184 
1c.c~  5 . 2 0  1~..211 I n n  3 0 . ~ 3 9  288.8 -27.5 411.1 

43520.P 5037C.O 0.436 220.5 -31.4 -4.61 1.409 97.7 0.952 20.256 344.1 529.9 0.965 39.5476 6.30 0.130 159.6 54.8 25.8 0.184 
9.23 5.20 14.43 TWO 3C.L39 288.8 -27.5 47.9 

4353c.r 5n370.0 0.416 225.5 3.n 5.94 1 . w b  v2.8 0.952 m.3r4 354.2 529.7 c.982 39.6266 -4.11 0.131 159.4 55.8 23.4 0.184 
R.7H 5.20 1 3 . 9 4  UNt 30.033 7 8 8 . 8  -27.5 47.7 
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1977 
EARTH-NEPIUYC 

DEPART A R R I V t  S P C € 0  K A OECL I 1 V 1 PSI 1 ECCEN S Y A  THE11 l H t T 2  PERIH APHEL I 2 V 2 PSI  2 R A OECL SPEED 
DVI nv2 n v T  L t c  C U I S T  R A S  o t u s  L A W A  

43543.0 50370.0 0.396 214.5 -7.0 
8.35 5.20 13.54 

i . a i  1.407 97.9 0.952 
ONE 317.~39 2~8 .8  -27.5 

20.321 
47.6 

4.4 169.7 0.9840 39.6591 -0.03 0.131 159.4 55.6 24.4 0.184 

4355t.C 50370.3 0.416 217.3 -7.3 1.29 1.406 82.9 0.952 20.30R 14.6 169.8 0.9710 39.6451 0.72 0.131 159.6 55.4 24.5 0.184 
H . P O  5.20 14 .m ONE 3C.C3'> 2RR.R -27.5 41.7 

43560.C 50370.0 C.46G 2G2.5 -6.8 0.W 1.4P5 77.9 0.953 20.265 24.8 170.0 0.9440 39.5866 1.06 0.13C 159.8 55.2 2k.6 0.185 
9.78 5 . 2 ~  14.98 ONE 3 r . c ~  28n.n -27.5 47.8 

43570.c 5 o n c . o  0.57r 20c.o -6.6 0.65 1 . 4 0 3  72.8 0.955 20.195. 35.2 170.2 0.9030 39 .487~  1.25 0.130 160.1 54.9 24.5 0.185 
11.21 5.21 16.41 [INt 30.039 288.R -27.5 4H.l 

4158c.13 5037c.0 0.591 199.6 -7.1) 
1 2 . Y R  5.22 l f l .20 

0.56 1.401 67.8 0.958 
ONE 317.039 288.R -27.5 

20.102 
48.5 

45.5 170.6 0.8481) 39.3556 1.39 0.129 160.6 54.5 24.4 0.186 

A R R I V A I  O A T C  = 2453570.~. 

4 3 w c . o  5'7570.0 0 . 1 ~ 3  229 .1  -19.7 -c .7r  1 . ~ 7  112.5 0.Y5b i q . i h 7  314 .0  531.4 c.837 3 7 . ~ 6 6  2.27 0.119 159.1 5 3 . 0  24.3 0.179 

435ro.c 5, '5 i r .o  9.534 229.8 -70.7 -c.s2 i . 4 r n  107.7 0.954 IP.ZRO 323.8 531.1 0.~191 37.6686 2.54 0 . 1 2 ~  158.7 53.5 24.5 0.179 

4 3 5 i n . c  5 1 5 7 ~ . 0  r .474 228.2 -17.2 -1.44 1.4rsn 1~2.8 0.952 19.472 333.7 530.8 0.934 37.8106 3.10 0.121 1 5 8 . 4  53.8 24.7 0.179 

13.27 5.15 14.42 7WO 29.918 290.1 -17.3 51.0 

1 1 . 5 6  5.14 16.70 T W I ~  2 q . 9 1 ~  2 w . 1  -27.3 50.6 

10.12 5.14 1 5 . 2 b  1WO 29.918 290.1 -27.3 56.7 

43570.f' 5757cI.C (J.S3'' 722.4 -24.3 -3.57 1.4118 911.1 0.95@ 19.440 343.7 530.6 0.964 37.9161 5.22 0.122 158.1 53.9 25.3 0.17V 
'1.1i. 5.14 II..>Q I W I I  7 2 . q i d  P W . I  -27.3 4 ~ ~ . 9  

4 3 5 3 0 . ~  5157c.r r . 4 7 6  227.7 H . I  7.31 1 . 4 n i  '~3.0 0 . 3 5 ~  1 9 . 4 ~ ~  35j .n  51c.5 v . 9 ~ 1  37,9846 -5.57 0.123 isu.6 54.9 22.7 0.179 
9 . r )  5 . 1 4  1 4 . 1 5  UNC 29.919 29c.1 -27.3 49.8 

43540.t 5J57C.C F.3Q5 215.3 -7.2 1.R2 1.407 88.1 0.950 19.458 3.9 17C.4 0.5840 38.012A -0.W 0,123 15R.C 54.6 24.1 0.178 
H.32 5.14 13.+6 ONE 29.918 29Cx.1 -27.3 49.7 

43550.c 5757G.1 0,414 7n8.0 -7.7 
U.74 5.14 1 3 , R R  

I .Gh  1.405 R 3 . 1  0 . V . J G  
ONF 29.918 790.1 -27.3 

lY.*H7 
43. r 

14.1 170.5 G.9721) 39*0016 0.75 '7.123 1sn.i 54.5 24.3 t .  179 

4356C.C 5'157C.C r.456 203.1 -7 .2  0.76 1.404 78.1 0.951 19.450 24.4 170.7 C.9460 37.954A 1.09 0.122 1 5 8 . 4  54.3 24.3 0.179 
9.7C 5.14 1 4 . H 4  ONE 29.918 29C.1 -27.3 49.9 

435TC.i 5tl57G.C 0.515 200.5 -6 .9  0.61 1.402 73.1 0 . 0 5 3  19.389 34.7 17F.9 0.9050 37.8726 1.211 0.122 158.7 54.0 24.7 0.179 
11.10 5.15 16.25 ONE 29.918 290.1 -17.3 5n.7 

435no.c 5057c.o r . 5 ~ 6  200.1 -7.7 0.52 1.4nn 6 8 . 1  0.956 1 9 . ~ 7  45.0 171.2 0.8520 37.7636 1.41 0.121 159.2 53.6 24.2 0 . 1 8 ~  
1 7 . 8 6  5.15 18.01 (INE 2Q.Yll) 29C.l -27.3 50.6 

ARRIVAL f l A T E  = 2450770.0 

4349o.r 5 r  770.0 0.6C6 2 2 9 . 7  -19.7 
1 3 . 3 6  5.10 in .46 

-C.62 1 . 4 C b  112.7 0.955 
T W O  3r.570 291.4 -27.1 

IH.531 313.4 532.1 0.R34 
51.7 

36.2286 2.21 0.111 157.6 52.0 24.C C.174 

43500.0 51770.0 0.537 23C.5 -20.6 -0.81 1.401 107.9 0.952 18.631 323.3 531.7 C.888 3b.3746 2.44 0.113 157.7 52.5 24.2 0.174 
11.63 5.09 16.72 1.10 30.570 291.4 -27.1 52.7 

4 3 5 1 0 . C  5C77C.O 0.476 229.0 -21.4 -1.23 1.407 133.1 0.950 19.713 333.2 531.5 6.932 36.4946 2.90 0.114 156.8 52.9 24.5 0.174 
10.17 5.0'4 15.7b Tho 3C.570 291.4 -27.1 52.3 

43520.C 53770.C 0.431 224.0 -26.1 -2.75 1 . 4 0 7  9R.2 0.949 10.774 343.2 531.3 0.963 36.5856 4.46 0.115 156.6 53.0 24.9 0.173 
9.13 5.04 14.22 THO 3c.570 291.4 -27.1 52.0 

9.63 5.19 14.72 ONE 30.570 291.4 -27.1 52.0 
43530.0 52770.0 0.453 7 3 1 . h  16.5 10.40 1.4'17 9 3 . 3  9 . 9 4 8  18.812 353.3 531.2 0.9Rl 36.6436 -R.67 0.115 15b.5 54.2 21.7 0.174 

4 3 5 4 p . C  51770.9 0.344 2 l t . l  -7.5 1.87 1.406 08.3 0.948 18.826 3.4 171.1 0.9840 36.6686 -0.64 0.115 156.5 53.7 23.9 '2.173 
8 . v  5.878 13.39  ONE 30.570 291.4 -27.1 5 1 . d  

4355C.C 5J77t.7 1.412 2118.7 - R . 1  1.01 1.405 8 3 . 4  0.948 1H.617 1 3 . 6  171.2 0.973C 36.66'76 0.79 0.115 156.6 53.5 24.1 C.173 
8 - 6 9  5.%>R 13.7H IINk 3C.570 291.4 -27.1 51.8 

4356C.S c077G.0 0 . 4 5 7  203.7 -7.5 1.72 1 . 4 6 3  78.4 0.950 1H.7H5 2 3 . 8  171.3 C . 9 4 8 0  36.6216 1.12 @.I15 156.8 53.3 24.1 0.174 
9.62 5.09 14.71 ONE 30.570 291.4 -27.1 52.0 

43577.C 5t177C.O 3.511 2P1.1 -7.2 0.57 l.4C2 73.4 0.q52 ld.771 3 4 . 1  171.5 0.908D 36.5544 1.31 0.114 157.2 53.0 24.1 0.174 
1 1 . P t  5.29 16.19 ONE 7P.570 291.4 -27.1 52.3 

4358J.t 5J770.0 0 . 5 h l  21~0.6 -7.5 9-49 1.403 b 8 . 7  0.954 I R . 6 5 9  44.4 171.8 0.8550 36.4626 1.43 0.113 137.7 52.6 24.C 0.175 
12.73 5.10 17.R3 ONt 30.57n 291.4 -77.1 '12.6 

A k R I V A L  UATt = 2450970.0 

43490.C 50973.0 S.blC 230.2 -19.6 -0.55 1.4C6 113.3 1.954 18.OC5 312.9 532.7 0.831 35.1791 2.16 0.104 156.1 51.0 23.7 0.17C 
17.45 5.C5 1 R . W  Thll  29.427 292.7 -26.9 55.3 

4350G.b 5097L.0 G . 5 4 C  231.1 -20.5 -0.71 I.4P6 1C0.2 6.951 18.095 322.7 532.4 C . R R 6  35.3C.56 7.35 0.106 155.6 51.5 23.9 0.169 
11.7r 5.d4 16.75 Two 29.472 292.7 -26.9 54.H 

4351P.O 5lS7C.0 P.479 229.9 -21.5 - 1 . b 5  1.407 103.3 0.149 1 d . I t s 9  332.6 5 3 2 . 1  0.930 3 5 . 4 0 8 4  2.73 0.107 155.2 51.9 24.2 0.169 
16.72 5.04 l',.>h IHO 7'1.477 292.7 -26.9 .,4.4 

4352C.G 53973.0 0.431 225.4 -74.5 -2.14 1.407 Y H . 4  0.347 18.L24 342.b 531.9 0.962 35.4961 3.R9 0.IC7 155.0 52.1 24.5 0.169 
9.14 5.C4 14.17 TWO 29.422 292.7 -26.9 5 4 . 1  

43530.c 5oqi1,.n 0.5~9 743.3 ~ H . R  20.94 1.406 93.5 0.946 1 8 . 7 ~  3 5 1 . ~  5 5 1 . 8  0.980 35.5376 -19.~0 0 . 1 0 ~  154.8 53.7 18.6 0.171 
12.93 5 . 0 6  17.'l'> IlNk 79.422 292.7 -26.9 54.h 
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DEPART ARRIVE SPFfO R A 0ECL 
O V I  OV2 O V T  

43540.0 50F70.C 0.393 217.0 -7.7 
8.78 5.04 13.32 

43550.c 55970.0 0 . 4 ~ 9  2n9.5 -8.5 
8.64 5.04 13.68 

43560.0 50970.0 0.449 294.4 -7.9 
9.54 5.04 14.59 

43570.0 50970.0 0 . ~ 7  201.6 -7.6 
10.50 5.05 15.94 

4358C.O 50970.0 C.576 201.1 -7.8 
12.60 5.05 17.66 

4349C.C 51170.0 C.614 230.8 -19.6 
13.56 5.01 18.57 

I 1 V I PS1 1 ECCFN SUA THETl THE12 
LCG C O l S T  HAS OECLS LAHOA 

1.42 1.4D5 08.6 0.946 18.272 2.9 171.8 
ONE 29.422 292.7 -26.9 ' I 3 . 9  

0.97 1.404 83.7 0.947 18.264 13.0 i 7 i . n  

0.67 1.403 76.7 0.948 18.236 23.3 171.9 

0.53 1.401 73.7 0.950 18.18~ 31.5 172.2 

O N E  29.422 292.7 -26.9 53.9 

ONE 29.422 292.7 -26.9 54.1 

ONE 29.422 292.7 -26.9 54.4 

0.45 1.399 68.7 0.953 18.123 43.8 172.4 
ON€ 29.422 292.7 -26.9 54.7 

ARRIVAL D A T E  = 7451170.0 

-0.48 1.405 113.3 0.953 17.567 312.3 533.3 
TWO 30.960 294.0 -26.7 57.4 

43500.c 5 i i 7 n . o  0.543 231.8 -20.4 - r . b i  1.406 108.4 0.950 17.648 322.1 533.0 
11.79 5.70  16.79 T W O  3C.96C 294.0 -26.7 56.9 

4351C.C 51170.0 0.481 23C.7 -21.2 -0.89 1.406 lC3.6 0.948 17.715 332.1 532.1 
10.29 5.1G 15.29 THO 30.96C 294.0 -26.7 56.6 

43520.C 5117C.1 0.4?2 226.7 -23.3 -1.73 1 . 4 C 6  98.7 0.946 17.766 342.1 532.5 
0.16 5 . 0 ~  14.16 TWO 30.960 294.0 -26.7 56.3 

4354o.c 51170.9 0.302 218.0 -8.9 1.83 1.405 8 8 . 9  p.945 17.81n 2.3 172.4 

43550.c 5 1 i m . o  0 . 4 ~ 7  211.3 -9.c 0.92 1 . 4 ~ 4  83.9 0.945 1 7 . ~ 4  12.5 172.4 

4356c.c 5117r.o r.446 205.1 -8.3 0.63 1 . 4 ~ 2  79.0  0.946 17.779 72.7 172.1 

8.27 4 . 9 9  13.2b ONE 30.96C 294.0 -26.7 56.0 

n.51 5.10 1 3 . 5 9  UNE 30.961) 294.0 -26.7 5i3.0 

9.47 5.00  14.46 ONE 3C.960 294.0 -26.7 56.2 

PERIH APHEL I 2 V 2 P S I  2 R A OECL SPEED 

0.9850 35.559A -0.05 0.108 154.8 52.7 23.6 0.168 

C.9140 35.554A 0.84 0.108 154.9 52.6 23.8 0.169 

0.9500 35.522A 1.16 0.108 155.2 52.4 23.9 0.169 

0.9110 35.465A 1.34  0.107 155.5 52.1 23.8 0.170 

0.8590 35.3884 1.46 0.106 156.1 51.7 23.7 0.170 

0.827 34.306A 2 -11  0.097 154.3 50.1 23.4  0.166 

0 . 8 8 3  34.4141 2.27 0.099 153.8 50.6 23.6 0.165 

0.928 34.503A 2.58 0.100 153.4 50.9 23.8 0.165 

0.960 34.571A 3.45 0.101 153.2 51.2 24.2 0.164 

0.S850 34.636A -0.C5 0.1C1 153.0 51.8 23.3 0.164 

0.9760 34.6326 0.88 0.101 153.1 51.6 23.6 0.164 

0 . ~ 5 2 0  3 4 . 6 0 6 ~  1.20 0.101 153.4 51.4 23.6 0.165 

43570.C 5117C.O 0.5C2 202.3 -7.9 n.49 I . 4 W  74.0 0 . 9 4 8  17.736 32.9 172.7 0.9140 34.559A 1.31 0.100 153.7 51.1 23.6 0.165 
IC.19 5.00 15.79 ONE 30.960 294.0 -26.7 56.5 

435RC.t 51170.0 0.571 2Cl.h -8.1 0.41 1.399 69.0 U.951 17.67H 43.2 173.0 C.8630 34.493A 1 . 4 8  0.099 154.3 50.8 23.5 0.166 
12.47 5.Jl 17 .4H l lNF 3C.960 294.0 -26.7 56.8 

43590.0 5117C.3 0.64Q 702.6 -8.7 n.36 1.396 63.9 0.955 17.6r7 53.5 173.3 0.8000 34.4141 1.56 0.C98 155.0 50.3 23.3 0.167 
14.42 5.02 19.45 ONE 30.960 294.0 -26.7 57.3 

ARRlVAL O A l t  = 2451370.0 

43490.C 5137C.O O.hl8 231.4 -19.h - C . 4 1  1.405 113.6 0.952 17.19R 311.6 533.8 0.823 33.5736 2.06 C.091 152.4 49.1 23.1 0.162 
13.67 4 . 9 8  18.64 T k O  29.128 295.3 -26.4 59.6 

43P 'O.C  51370.0 0.547 232.5 -20.3 -9.52 1.405 108.7 0.949 17.273 321.5 533.5 0.880 33.6676 2.20 0.092 151.9 49.6 23.3 0.162 
11.P8 4.97 16.R5 TWO 29.128 205.3 -26.4 59.1 

43510.C 51370.0 0.484 231.6 -21.0 -n.75 1.406 103.9 0.947 11.335 331.5 533.3 0.925 33.7456 2.45 0.093 151.5 50.0 23.5 0.161 
19.36 4.96 15.32 TWO 29.128 295.3 -26 -4  5H.l 

4352'3.C 51370.C 0.434 227.9 -72.4 -1.38 1.4C6 99-0 0.945 17.3RI 341.5 533.1 0.959 3 3 . 8 0 4 A  3.10 0.094 151.3 5C.2 23.8 0.161 
9.19 4 . 9 h  14.16 TU0 29.1211 295.3 -26.4 58.4 

43530.C 51370.0 0.458 210.3 -49.11 -1C.75 1.4C5 04.1 0.944 17.411 351.5 533.0 0.979 33.R43A 12.50 0.095 151.1 49.3 26.3 0.162 
9.75 4.97 14.72 TU0 29.128 295.3 -26.4 58.5 

4354o.c 5137t.o 0.392 219.9 -8.3 1 . 8 4  1.4~4 ~ 9 . 2  0.943 17.423 1.7 173.0 c.9850 33 .862~  -0.06 0.095 1 5 1 . 1  5c.a 23.1 0.160 
8.25 4.96 13.21 ONE 29.128 295.3 -76.4 5R.1 

4355n.o 51370.11 0 . ~ 5  711.2 -9.5 0 . 4 6  1 . 4 e 3  04.2 0.944 1 7 . 4 1 ~  11.9 173.0 0.9770 33 .860~  0.94 0.095 151.2 50.7 23.3 0.161 
R.55 4.96 1 3 - 5 0  ONE 29.128 295.3 -26.4 5H.1 

43560.C 51370.0 0.442 295.9 - 8 . 8  0.57 1.4?2 79.3 P.945 17.396 22.1 173.1 G.9540 33.8386 1.25 0.095 151.4 50.5 23.3 0.161 
9.39 4.96 14.35 ONE 29.128 795.3 -26.4 58.3 

43570.C 51370.0 1.49P 202.9 -11.3 9.44 1.4CO 74.3 0.947 17.357 32.3 173.3 0.5170 33.7986 1.41  0 .094  151.R 5C.2 23.3 0.161 
10.68 4.97 15.65 ONE 29 .12H 295.3 -26.4 58.5 

4358a.O 51370.0 C.566 2112.1 -8.4 0.37 1.39H 69.3 0.95U 17.364 42.5 173.5 0.8660 33.7426 1.51 0.093 152.3 49.8 23.2 0.162 
12.34 4.98 17.32 ONE 29.128 295.3 -26.4 5R.9 

4359o.c 5137n.c 0.642 203.1 -9.0 0.32 1.396 64.3 0.953 17.239 52.8 173.8 0.8040 3 3 . 6 7 4 ~  1-58 0.092 153.0 49.4 23.1 0.163 
14.27 4.99 10.26 ONE 29.128 295.3 -26.4 59.3 

ARRIVAL G A T E  = 2451570.~1 

43490.0  51570.0 0.623 232.0 -19 .6  -0.35 i.40'. 113.9 0.951 1 6 . ~ 8 8  311.0 534.4 0.819 32.9561 2 . ~ 1  0.085 150.4 48.1 22.8 0.159 
13.79 4.95 18.73 Tho 3 1 . C B R  296.6 -2b.2 61.7 

43500.C 51570.0 0.551 233.3 -20.3 -P.44 1.40> 1B9.0 0.948 16.957 320.9 534.1 0.876 33.0376 1 - 1 3  O.CR6 149.8 48.6 23.0 0.158 
11.98 4.94 16.92 TWO 31 .~88  796.6 -26.2 61.2 

4351C.C 51570.81 0.4flH 232.5 -2O.H -0.62 1.4C5 104.2 0.946 11.014 3 3 C . M  533.9 0.923 33.105A 2.33 O . 0 8 R  149.4 49.0 23.2 0.158 
10.44 4.93 15.11 TYC 31.C88 296.6 -2b.2 6 O . R  

43520.C 51570.0 C.4?6 229.1 -21.7 -1.09 1.4C5 99.3 0.944 17.P57 340.9 533.7 0.957 33.157A 2.82 0.088 149.2 49.3 23.5 0.157 
9.24 4.93 14.17 TkO 31.0P.H 296.6 -26.2 6C.5 
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I 1 U I P S I  1 t C C t N  SMA T H E r l  JHCT2 P t R I H  APHEL 
LFG C O l S T  K A S  UECLS LAMDA 

-5.20 1.405 9 4 . 4  0 . 9 4 3  17.3115 350.9 533.6 0.578 33.1921 
Tun 31.uon 700.6 -26.7 00.4 

1.45 1.404 80.5 0.942 17.097 1.1 173.6 O.SB50 33.2096 
ONE 31.0118 796.6 -26.7 60.2 

0 , R P  1.403 84.5 0.943 17.091 11.2 173.6 0.9780 33.208A 
ONE 31.088 296.6 -26.2 60.2 

0.52 1 . 4 0 1  79.6 6 . 9 4 4  17.073 21.4 173.7 0.9560 33.1906, 
I1Nk 31.L3fJll 296.6 -26.2 h0.4 

0.39 I .4Cu 74.6 0.946 17.038 31.6 173.8 0.9200 33.1566 
ONF 31.C8R 296.6 -26.2 60.6 

0 . 3 3  1.3YH h9.7 0.949 16.190 4 1 . 8  174.0 0.8700 33.1C9A 
ONF 31.08R 296.6 -26.2 61.0 

0.29 1.396 64.7 0.952 16.930 52.1 174.3 0.8090 33.0511 
ONF 3 1 . C 8 R  296.6 -26.2 61.4 

4353o.c 5157c.c 0.415 219.1 - 1 4 . ~  
13.713 4.93 1 3 . v  

43540.C 51570.3 0.391 22O.G - 8 . 6  
H.24 4.92 13.11 

43550.0 5157o.r 0.4C3 212.1 -10.1 
8.50 4 . 9 3  17.43 

43560.C 51570.3 C.4?9 20h.7 - 9 . 3  
4 - 3 1  4.93 1 4 - 2 4  

43570.0 5157c.o 0.493 2 ~ 3 . 6  -8.1 
1C.57 4.94 1 5 - 5 1  

435R0.C 51510.0 0 .56U 202.1 -8.7 
12.21 4.54  17.15 

4359c.r 51570.0 0.636 203.6 -9.2 
1 4 . 1 2  4.95 10.07 

4 3 4 9 0 . c  5117ii.o 0.628 232.7 -19.6 
13.01 4.92 18-81  

4350c.r 51770.0 o.sla 234.0 -20 .7  
i L . r *  4.91 1 7 . ~ 0  

43510.0 51770.0 0.401 233.4 -20.6 
LC.57 4.90 1 5 . 4 3  

4 3 5 2 0 . ~  51770.0 c . & ~ u  21r.3 -21.2 

4357n.r 51770.0 c . 4 ~ ~  222.7 -27.4 
8 . 6 ~  4 . 9 0  13.50 

9.X %.911 I S . 2 Z  

43540.0 5117C.J 0.391 271.1 - 8 . 9  
8.24 4.90 13.13 

4 3 5 5 0 . ~  ~ i i 7 r . n  0 . ~ 1  713 .1  -10.0 
8 . 4 6  4 . 9 0  13.35 

43560.0 511 fJ . l  

4 3 5 7 0 . ~  51770.0 i ' . r n ~ )  204.7 - ~ I . I  
1F.47 4 . 9 1  15.17 

4358r.c 51770.0 0 . 5 5 5  znA.3 -9.9 
12.P7 4.91 l b . ' l 9  

43590.0 5177C.O 0.h3F 204.1 -9.5 
1 3 - 9 1  4.92 LBsHL)  

43490.c 51970.0 

435on.o 51970.0 

43510.0 51970.0 

43520.0 51970.3 

4353O.C 31970.0 

4354c.o  51970.0 

43550.0 51970.0 

43560.0 51970.0 

43510.C 5197n.0 

43580.0 51970.0 

4359C.0 519713.1 

0.1,31 233.) -11 .1  
14.1 5 4.90 1H.94 

0.56P 234.A -20.2 
12.71 4 . 5 9  1 7 . 0 9  

0.495 234.3 -20.5 
10.61 4.88 1 5 . 4 9  

0.441 231.5 -2O.R 
9.36 4.8A 14.23 

0 . 4 ~ 6  225.0 -24.0 
U.56 4.97 1 3 . 4 4  

c.391 222.3 -9.2 
8.24 4.87 13.11 

C.399 214.1 -11.3 
8 . 4 1  4.87 13.29 

0.432 2r8.4 -13.3 

0.6174 205.1 -9.5 

0.55t 2 ~ 4 . 0  -9.4 

9.15 4.8R 14.13 

lC.36 4.8H 15.24 

11.94 4.89 16.83 

0.074 204.7 -9.R 
13.8'3 4.40 1 n . m  

ARRIVAL D A T E  2451770.0 

-0.29 1.404 114.2 0.951 16.014 310.3 574.9 0.815 32.4346 
TWO 29.125 297.9 -25.9 63.R 

-0.36 1.4C5 100.3 0.94R 
T h O  29 .125 297.9 -25.9 

-0.51 1.405 104.5 P.945 
Thl1 29.125 297.9 -25.9 

-0.85 1 . 4 0 5  9Y.6 0.143 
T H I l  29.125 297.1 -25.1 

-3.c5 1.405 9 4 . 7  0.'142 
TUfl 29.125 297.9 -25.9 

1.86 1.404 89.8 0.941 
ONE 29.125 297.9 -25.9 

c.12 1.403 84.1) 0.94' 
ilNF 29.175 797.9 -25.Y 

n.J,c, i . z . 1 9 1  7 v . c l  n.y/,q 

0 . 3 4  I . ~ I ~ I  1 5 . 1 1  n.045 

0 . 7 ~  1.397 7c.0 r . 9 ~  

0.25 1 . 3 9 5  65.0 0.951 

I I N I  29.125 247.9 - > h . ' l  

UNL 29.125 797.9 -25.9 

I INF 29.125 297.9 -25.1 

ONE 29.125 797.9 -25.9 

16.689 320.2 534.6 0.873 32.505A 
63.3 

16.1+? 336.2 534.4 C.9Zfl 32.5b4A 
62.0 

Ib.7113 34C.2 534.7 C.955 32.610A 
L2.h 

Ih.HO'? 350.3 534.1 0.977 32.641A 
1%7 - 4  

16.R31 0 . 4  174.1 Cr9850 32.656A 
62.3 

Ih .d lD  10.6 174.1 0.9790 32.656A 
6 2 . 3  

1h.IWt.  ? 0 . H  114.7 Ca.95HD 32.6471 
I,? .h 

I ( , .  rr . t i  31.0 174.3 c . 9 2 3 ~  3 2 . 6 ~ 3 ~  

~ o . 7 2 ~  41.1 174.5 0.8740 3 2 . 5 7 3 ~  

62.1 

63.0 

16.66'1 51.3 174.8 0.8140 32.5246 
63.4 

bHHlVAL OAIt = 2451970.0 

-0.23 1 . m 4  1 1 4 . 5  0.951 16.411 319.6 535.4 r .nto 31.9921 
1 h U  30 .Y15  219.2 -25.6 6 5 . 1  

-0.24 1 . 4 ~ 4  109.7 0.947 
rlrn 3n.915 299.2 -25.6 

16.461 319.5 535.1 0.869 
6 5 . 4  

32.0544 

-0.39 1.405 1 0 4 . 0  0 . 9 4 4  16.511 329.5 534.9 0.917 32.106A 
lk0 3C-915 299.2 -25.6 65.0 

-@.a4 1 . 4 0 5  99.9 0.942 16,550 339.5 534.8 0.953 32 .146~  
THO 3C.915 299.2 -25.6 04.7 

-1.91 1.41% 95.0 0.942 
THO 30.915 299.2 -75.6 

16.575 349.6 534.7 0.976 
h 4 . 5  

32.17 36 

1.88 1.4(3 9C.I  0 . 9 4 1  16.586 359.8 534.6 0.9R5 32.188A 
ONE 3P.915 299.2 -25.6 64.4 

0.64 1.402 85.7 0.941 16.584 9.9 174.6 0 . 9 E O D  32.1RRA 
ONE 3C.915 299.2 -25.6 0 4 . 4  

c.39 1.401 w.1 0.942 16.568 zr.1 174.7 c.9600 32.176~ 
ONE 3P.915 799.2 -25.6 h4.5 

P.29 1.399 75.3 0.944 16.539 30.2 174.8 0.9260 32,1536 
11Ni 3P.915 299.2 -25.6 64.8 

0.24 1.347 70.4 9.947 16.408 40.4 175.0 0.8780 32.1196. 
ONE 3C.915 299.2 -25.6 h5.1 

0.2C 1.395 65.4 0.95P 16.448 50.6 175.2 0.8190 32.076A 
ONE 3P.915 249.2 -25.6 65.5 

ARRIVAL O A T t  = 2452170.0 

I 2  V Z P S l 2  

6.95 0.089 149.0 

-0.07 0.089 149.0 

1.00 0.089 149.1 

L 3 C  0.089 149.3 

1.45 O.OHB 149.7 

1.54 0.087 150.2 

1.60 0.086 15G.9 

A A  

49.0 

49.8 

49.7 

49.5 

49.3  

48.9 

48.5 

OECL S P t t O  

24.7 0.157 

Z2.R 0.157 

23.1 0.157 

23.1 0.157 

23.0 0.158 

23.0 0.159 

22.8 0.160 

1.97 0.079 148.1 47.2 22.5 0.156 

2.Cb 0.081 117.6 

2.22 0.082 147.2 

2.58 0.083 146.9 

4.81 0 . O R 3  146.7 

-0.09 0.084 146.7 

1 . r i  o m 4  146.11 

1.35  @.PR3 1 4 7 . 0  

1-49 11.liH3 147.4 

1.57 O.OR2 147.9 

1 - 6 3  O . O H 0  148.6 

1.93 0.014 145.7 

2.0C 0.076 145.1 

2.12 0.071 144.7 

2.38 0.C78 144.4 

3.67 0.078 144.2 

-0.11 0.079 144.2 

1.15 0.c7n 144.3 

1.41 0.078 144.5 

1.53 0.017 144.9 

1.6C 0.076 145.4 

1.65 0.075 146.1 

47.7 

48.1 

4 8 . 3  

4 8 . 3  

48.9 

48.n 

48.6 

411.4 

4H.0 

47.6 

46.2 

46.7 

47.1 

47.4 

47.5 

48.0 

47.9 

47.7 

47.5 

47.1 

46.7 

22.7 0.155 

22.9 0.155 

23.1 0.154 

23.R 0.154 

22.5 P . 1 5 4  

27.H 0.154 

2 2 . 0  0.154 

27.11 0.155 

22.7 0.150 

2?.6 0.157 

72.2 0.154 

22.4 0.153 

22.6 0.152 

22.8 0.152 

23.2 0.151 

22.2  0.151 

22.5 0.151 

22.6 0.152 

22.5 0.152 

22.4 0.153 

22.3 0.154 

43490.P 52170.0 0.631 233.9 -19.7 -C.18 1.404 114.9 0.95r 16.211 W8.8 535.8 0.806 31.6171 1.89 0.069 143 .C  45.4 21.9 0.152 
14.19 4 - 8 8  19-06 TkD 29.412 30C.5 -25.3 68.0 
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1977 
tARTH-NFPTUNE 

DEPART ARRIVE SPCFO R A OECL 
ov1  OV2 o v i  

43500.0 5217G.0 0.565 235.5 -20.2 
12.33 4.87 17.19 

43510.C 52170.0 0.499 235.3 -20.4 
10.71 4.86 15.57 

9 . 4 3  4.85 14.28 

8.58 4.85 13-43 

4354o.c 52170.n 0 . 3 9 1  223.5 -9.4 
8.24 4.85  13.39 

43520.C 52170.0 0.444 232.6 -20.5 

43530.0 52170.0 6.4C6 226.9 -21.9 

I 1 V 1 P S I  1 ECCEN 
LFG COlS l  RAS OECLS 

-0.22 1 . 4 ~ 4  1io.n 0.947 

-0.29 1.405 105.1 0.944 

-0.47 1.404 10c.3 n.942 

TkU 29.412 300.5 -25.3 

TkO 29.412 30C.5 -25.3 

THO 29.412 300.5 -25.3 

-1.21 1 . 4 c 4  
1 k O  29.412 

95.4 
3nc.5 

0.940 
-25.3 

1.92 1.403 9C.5 0.940 
ONE 29.412 300.5 -25.3 

SMA THETI THE12 PCRIH APHEL 
LAM04 

16.315 328.8 535.4 C.914 31.7161 
67.1 

16.352 338.13 535.3 c.951 3 1 . 7 5 2 ~  
b6.R 

16.376 348.9 535.2 C.975 31.776). 
66.6 

16.387 959.1 535.1 0.9R5 31.789A 
66.5 

43550.c 5?17o.o c.397 215.1 -12.0 0.54 1.402 85.5 0.940 16.386 9.2 175.1 C.FBID 3 1 . 7 9 1 ~  
8.37 4.H5 17.23 ONE 29.412 30C.5 -25.3 66.5 

4356C.C 5217r.0 0.479 209.3 -10.9 0.32 1.401 8C.6 0.941 16.371 1 0 . 4  175.2 C.9620 31.7811 
9 . t 8  4.d5 13.93 ONE 29.412 30C.5 -25.3 66.6 

43570.C 52170.9 C.4Pn 205.R -10.9 0.23 1.399 75.7 0.943 16.345 29.5 175.3 0.9290 31.7616 
11.25 6 - 8 6  15.11 ONE 29.412 30C.5 -25.3 66 -8  

43580.C 5217C.O 0.544 2C4.6 -9.R 0.19 1.397 7C.7 0.946 16.307 29.7 175.5 6.8820 31.7326 
1I.RP 4.87 16.67 ONE 29.412 30L.5 -25.3 67.1 

4359r.c 5717c.3 0.617 2cs.z -10.1 0.16 1.395 65.8 0.949 16.263 4 9 . 8  175.7 0.8240 31.6961 
13.65 4 .8R 18.52 ONE 29.412 30C.5 -25.3 67.5 

AHRIVbC O A l E  = 2452370.0 

4 3 4 9 q . c  5237r.r 0.644 234.6 -19.7 - 0 . 1 3  1 . 4 0 7  115.2 0 . 9 5 ~  16.1153 3 1 ~ . 1  536.3 o.ec1 3 1 . 3 0 0 ~  

4351-0.0 573711.0 0 . ~ 7 ~  236.3 -20.2 -c.15 1.404 110.4 0.947 1 6 . 1 ~ 4  3 1 8 . 1  536.1 0 . ~ 6 1  31 .347~  

4351o.c 5237r.o 0.5~3 236.2 -10.4 -0.2r1 1.404 i r 5 .5  0 . 9 4 4  16.149 328.1 535.9 0.911 31.3866 

4352C.C 52370.c 0.447 233.8 - 2 0 . 3  -c .31  1 . ~ 1 1  i n c . 6  0 .941  1 6 . 1 ~ 3  338.1 1 5 . 7  0.949 3 1 . 4 1 . ~ ~  

1 4 . 7 3  4.8b I q . 1 9  IWl 30.492 3C1.8 -25.0 711.11 

12.45 4.85 17.30 TwU 30.492 301.R -25.C 69.6 

1C.62 4.R4 15.66 TWO 3C.492 301.8 -25.C 69.2 

9 . 5 C  4.84 14.34 TWO 3G.492 301.M -25.0 bH.8 

0.6CR 228.6 -20.6 
8.61 4.83 1 3 . 4 4  

16.2C7 348.2 535.6 G.974 
6R.6 

3 1 . 4 3 9 6  

4354C.O 52370.0 C.391 224.R -9.6 1.98 1.4C3 9C.R 0.939 16.218 358.3 535.6 0.985 31.4511 
8.24 4 . 8 3  1 3 . 0 8  ONE 30.492 3 0 1 . 8  -25.c 613.9 

4355o.c 52370.3 0.395 216.2 -12.8 c.42 1.402 85.9  0.939 16.217 n.5 175.6 0.9820 31.453~ 
R . 3 4  4.03 13.17 W E  3C.492 301.8 -25.C 68.5 

4356C.C 52376.3 0.426 21C.2 -11.5 
9 . n 1  4.84 13.84  

0.24 1.400 81.0 0.941 
ONE 30.492 301.8 -25.0 

16.2C4 
64.6 

18.6 175.7 0.9640 31.4456 

43570.C 52370.0 C.475 206.7 -10.5 0.17 1.399 7h.O 0.942 16.IHJ 7 R . H  175.8 0.9320 31.4296 
10 .14  4.84 14.99  ON^ 3r.492 3 0 1 . 8  -25.0 ~ H . R  

43580.0 52370.0 0.535 205.3 -10.1 0.14 1.397 71.1 0.945 16.145 38.9 175.9 0.8870 31.404~ 
11.67 4.R5 16.52 ONE 30.492 301.8 -25.6 69.1 . 

4359C.C 52370.0 0.611 205.8 -10.4 0.12 1.395 66.7 0 . 9 4 8  16.101 49.1 176.1 0.8290 31.3736 
1 3 - 6 9  4 .Rh  18.35 LINE 30.492 301.0 -25.0 69.5 

43500.C 5277C.C 

43510.C 52770.0 

4352o.r: 5z77c.o 

4353C.C 52770.0 

4354o.c 52770.0 

43550.C 52776.9 

43560.G 5277L.O 

43570.0 52770.0 

43580.C 52770.0 

43590.c 5277r .o 

C.581 237.4 -2C.2 
12.73 4.82 17.55 

0.513 238.1 -20.3 
i i . e 4  4.81 1 5 . t ~  

0.455 136.1 -70.3 
9.67 4 .n1  14 .46  

0.412 231.6 -19.2 
8.71, 4.811 13.50 

0.396 221.7 - 5 . 4  
H . 3 h  4.170 1 2 . 1 6  

r.392 21H.3 -14.6 
8.27 + . P O  1 3 . t ~  

0.41'1 /IC'.? - 1 7 . 4  
U . M f .  4.110 17.1.7 

0.466 208.4 -11.5 
9.93 +.ai 1 4 . 7 4  

t l . 5 2 ~  206.8 -11.0 
11.4b 4.82 1h .77  

0.59'4 207.1 -11.1 
13.17 4 . 8 3  18.00 

ARRIVAL GATE = 2452770.C 

-c.n3 1.404 1 1 1 . 1  0.~40 1 5 . ~ 4 7  316.5 536.9 0.852 30 .842~  

-c.o4 1 . 4 0 4  106.2 0.943 15.888 326.6 536.8 0.904 30.8726 

T U 0  29.945 304.3 -24.4 73.5 

Tho 29.945 304.3 -24.4 73.2 

-0.06 1.404 101.3 0.941 15.920 336.6 536.6 0.944 30.895A 
Tun 29.945 3 0 4 . 3  -24.4 72.4 

-0.12 1.403 96.4 0.939 
T U 0  29.945 304.3 -24.4 

15.942 346.7 536.5 0.971 
77.6 

30 e 9  121  

3 . 4 1  1 . 4 0 3  91.5 0.92H 15.U53 356.9 536.5 0.985 30.9221 
UNF ?9.'145 304.3 - 3 4 . 4  77.5 

0.11 1.401 86.6  q . 9 3 8  13.954 7.0 176.5 G . ~ S ~ O  30.924A 

11.01. 1.4nc 111.7 O . V W  15 .w+ 17.1 I I B . ~  n .wm 30 .970~  

ONE 29.945 304.3 -24.4 72.5 

IINI. ?9.'I45 304.3 -74. ' .  1 / . 1 ,  

0 . 0 4  1 . 3 9 8  76.8 0.941 
ONE 29.945 304.3 -24.4 

15.923 
72.7 

0.93 1.396 71.9 0.944 15 .~93  37.4 176.7 0.8950 3 0 . ~ 9 1 ~  
ONE 29.945 304.3 -24.4 7i.0 

0 . 0 3  1.394 66.9 0 , 9 4 7  15.M54 47.5 176.9 0.8390 30.869A 
ONE 29.945 304.3 -24.4 73.3 

1 2  v 2  P S I 2  

1.94 0.071 142.4 

2.03 0.072 142.0 

2.22 0.073 141.7 

2.97 0.074 141.6 

-0.14 0.074 141.5 

1.24 0.C74 141.6 

1.48 0.073 141.8 

1.58 0.073 142.1 

1.63 0.072 142.6 

1.67 Oa t71  143.3  

1.86 0.065 140.0 

1.89 0.066 139.5 

1.95 O.Ch8 139.1 

2.07 0 . ~ 6 8  138.8 

2.50 0.r69 138.6 

-0.21 0.069 138.6 

1.36 0.069 138.7 

1.55 0.069 138.9 

1.63 0.068 139.2 

1.67 0.067 139.7 

1.70 0.066 140.3 

1.80 0.058 132.8 

1.81 0 . ~ 6 0  132.4 

1.83 0.061 132.2 

1.85 0.061 132.1 

-1.64 0.C62 132.0 

1.66 0.C62 132.1 

1.77 0.062 172.2 

1.74 0.061 132.5 

1.75 0.060 132.9 

1.76 0.059 133.5 

R A  

45.8 

46.2 

46.5 

46.7 

47.1 

47.0 

46.8 

46.6 

4 6 . 3  

45.9 

44.5 

45.0 

45.4 

45.7 

45.8 

46.3 

46.1 

46.0  

45.8 

45.5 

45.1 

4 3 . 4  

4 3 . 8  

44.1 

44.3 

44.8  

44.4 

44.3 

44.2 

43.9  

43 -6 

OECL wFEn 

22.1 0.151 

22.3 0.150 

22.5 0.149 

22.8 0.149 

21.9 0.149 

22.3 0.149 

22.3 0.149 

22.3 0.150 

22.2 0.151 

22.0 0.152 

21.6 0.150 

21.13 0.149 

22.c 0.148 

22.1 0.147 

22.3 0.147 

21.6 3.146 

22.1 0.147 

22.1 0.147 

22.0 0.148 

21.9 0.148 

21.8 0.150 

21.2 0.145 

21.4 0.144 

21.5 0.144 

21.6 0.143 

20.6 0.143 

21.6 0.143 

21.6 0.143 

21.5 0.144 

21.4 0.145 

21.3 0.146 
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1971 
EARTH-NEPTUNE 

DEPART AHHIVE S P F t . 0  H A I l C C L  I 1 V 1 P S I  1 ECCFN SHA T H E T l  THET2 P E R I H  APHFL I 2 V 2 PSI 2 R A OECL SPEEO 
o v i  UVL nvr I F , ;  c n i s i  H A S  LAMOA 

AHRIVAL O A T t  = 7453170.0 

43500.0 53170.0 0.595 239.4  -20.7 9 . 1 ~  1.4-3 111.9 0.946 15.666 3 1 4 . 9  537.7 0.843 30.4896 1.72 0.052 124.9 41.9 2C.7 0.163 
13.02 C.HO 17 .83  T W O  29.431 3nt.8 -23.7 77.4 

43510.0 53170.0 0.523 240.0 -20.3 0.16 1.404 lC'7.0 0.943 15.704 325.0 537.6 0.897 30.5116 1.69 0.053 124.7 42.3 20-9 0.142 
11.29 4.79 16.C9 TkO 29.431 306.8 -23.1 77.0 

4357C.0 53170.0 0.463 238.4 -19.8 0.14 1.404 1CZ.I C . 9 4 C  15.734 335.1 537.5 0.939 30.5286 1.64 0.055 124.6 42.6 21.0 0.141 
9.80 4.79 14.65 Tho 29.431 306.8 -23.7 76.7 

43530.0 53170.0 0.417 234.4 -18.6 C.25 1.403 97.2 0.939 15.755 345.2 537.4 0.968 30.5416 1.53 0.055 124.5 42.0 21.0 0.141 
8.82 4.78 13.60  T U 0  29.431 3Ob.8 -23.7 76.5 

43540.C 53170.9 0.393 229.4 -12.7 1.49 1.4C7 92.3 0.938 15.766 355.3 537.3 
8.28 4.78 13.06 I W O  29.431 306.8 -23.7 76.4 

43550.c 57170.0 0 . 3 9 ~  220.4 -17.1 -0.38 1.401 87.4 0.938 15.768 5.4 177.3 
8.23 4.70 13.01 ONE 29.431 306.8 -23.7 76.3 

8 . 7 3  4.7n 13.51 ONF 29.431 3 0 6 . 0  -23.7 76.4 
43560.C 53170.3 0.413 214.3 -14.4 -0.17 1.4CO R2.5 5.938 15.76'3 15.5 177.4 

43570.0 53170.0 0.457 21c.2 -12.7 -0.11 1 . 3 9 ~  77.6 0.940 15.742 25.7 177.4 
9.73 4.79 14.51 UNF 29.431 306.8 -23.7 7 6 . 5  

4358P.P 53170.0 0.517 2iR.3 -11.9 -0.09 1.396 72.7 0.943 15.116 35.0 177.5 
11.13 4.79 15.43 ONt 29.431 706.8 -23.7 7h.H 

4359C.O 5317P.d 0.5Rb 208.4 -11-8 -0.07 1 . 3 9 4  67.8 0.946 15.682 45.8 177.6 
1L.HS 4.30 17.66 ONE 29.431 306.8 -23.7 77.0 

AHRIVAL G A T E  = 2453570.0 

4 3 s o c . c  5 3 5 7 0 . ~  c.612 241.0 -20.4 n.18 i.4r3 112.7 n.546 15.563 3 1 3 . 3  538.4 
1 3 . 3 4  4.79 14.13 I k l l  29.698 399.7 -23.0 01.3 

635io.c 5357r.5 0.534 2 4 1 . ~  - 2 0 . 4  0.72 1 . 4 6 3  107.8 0.943 15.578 323.3 578.3 
1 1 . 5 6  4.7n 16.34 TMO 29.098 709.3 -23.0 a n . 1  

4354r.c 5357n.r. 0 . 3 0 6  232.3 -12.9 1.65 1 . ~ 2  93.1 0.937 15.638 353.7 5311.1 

43550.c 5357c.3 0 . 3 s ~  222.2 -21.1 -1.78 1.401 88.2 0.937 1 5 . 6 4 1  3.8 1 7 8 . 1  

8 . 3 ~  4.76 1 3 . 1 1  T W O  2 9 . ~ ~ 8  309.3 -23.c 8n.n 

8.21 4.76 12.97 ONE 29.@98 309.3 -23.0 8 0 . 0  

43560.0 53570.0 0 . 4 r 8  216.5 -16.2 -0.47 1.399 83.3 0 . 9 3 R  12 .635 13.9 178.1 
8 .61  4.77 1 3 . 3 ~  ONF 29.098 309.3 - 2 3 . ~  8n.o 

9.53 4.77 14.30  ONE 2 9 . 0 ~ 8  309.3 - 2 3 . ~  on.2 
43570.C 5357C.D 0.449 212.2 -14.0 -9.29 1.398 7H.4 0.939 15.629 24.0 178.2 

43580.0 53570.0 0.506 21c.0 -12 .9  -r.22 1.396 73.5 c.942 15.597 3 4 . 1  178.2 
10.67 4.78 15.15 ONC 29.098 3 0 9 . 3  -23.0 119.3 

4359C.P 53570.0 C.574 2C9.R -12.6 - C . I R  1.394 68.6 @.945 15.567 44.1 178.3 
12.53 4.79 17.32 ONE 2 9 . ~ 9 8  309.3 -23.c 80.6 

14.45 4.80 19.25 ONE 2 9 . ~ 9 8  309.3 -23.0 80.9 
43600.0 53570.0 0.649 211.2 -13 .0  4 - 1 5  1.392 63.7 0.959 15.53') 54.1 178.4 

A R R l V b L  O A T t  - 2453970.6 

43500.0 53970.0 0.619 242.6 -20.5 C.27 1.41a3 113.5 5.947 15.46) 311.5 539.1 
17.6H 4.7R I i i . 4 6  T k O  29.046 711.4 -22.3 H4.5 

4351C.O 5397P.O 0.546 243.7 -20.5 0 . 3 3  I.4C3 108.6 0.953 15.49fl 321.6 539.0 
l l . P 5  +.77 1 6 . h 3  ThO 29.C46 311.8 -22.3 84.1 

43520.C 5397n.0 3.4R2 242.9 -19.9 
in.30- 4.77 1 5 . ~ 7  

4353C.O 53970.0 0.431 239.9 -18.3 
9.12 4.76 13.RS 

43540.C 5397G.J 0.399 235.1 -13.5 
6 -42  4.76 13.17 

4 3 5 5 0 . ~  53970.0 0.314 222.6 - 2 1 . 4  
8.31 4.76  13.37 

43560.0 53970.0 0.4C3 218.R -18 .4  
8.51 4.76 13.27 

4357C.O 53970.0 G.44P 214.2 -15 .4  
9.34 4 . 7 6  14.10 

4358o.r 53570.0 c.496 211.8 -13 .9  
10.61 4.77 15.38 

0.44 1 .4~3  103.7 0 . 9 4 ~  
Th0 29.P46 311.R -22.3 

0 . 6 9  1 . 4 0 3  98.4 9.93R 
TWO 29.046 311.R -22.3 

1.69 1.402 93.9 0.937 

-7.48 1.401 as.0 n.937 
O I ~ E  29.~46 3 1 1 . ~  -22.3 

T I 0  29.046 311.8 -22.3 

-C.Y7 1.399 84.1 0.937 
ONE 29-046 311.R -22.3 

-n.50 1.398 79.2 0.939 
CINE 29.046 311.8 -22.3 

-0.36 1.396 74.3 0.941 
O N t  29.046 311.8 -22.3 

0.984 30.5486 n.28 0.056 124.5 43.1 20.7 0.140 

0 . 9 8 5 0  30.55111 2.15 0.056 124.5 42.9 21.3 0.140 

C.5710 30.5486. 1.93 d.P55 124.6 42.9 21.2 0.141 

0.9440 30.5416 1.87 0.055 124.8 4 2 . 0  21.1 0.141 

0.903C 30.5296. 1.84  0.054 125.1 47.5 21.0 0.142 

0.0500 30.5146 1-02  0.053 125.5 42.3 2C.9 0.143 

0 . 8 3 3  3C.2536 

0.889 3C.2676 

5.933 30.2796 

0.965 30.2R8A 

0.982 30.2941 

0.4860 30.2966 

0.9750 70.2956 

C.9500 30.2906 

0.9110 30.283A 

6.8600 30.2736 

0.7980 30,2626 

1.64 O.C47 115.9 

1.59 0.049 115.9 

1 . 4 9  0 . G 5 C  115.9 

1.28 r?.G51 1 l b . b  

C.13 0.051 1lb.P 

3.04 0.651 116.1 

2.22 0.P51 116.1 

2.03 0.050 116.2 

1.95 0.049 116.4 

1.89 O.C48 116.6 

1-06 0.047 116.9 

4c.7 

4 1 . 0  

41.3 

41.b 

4 1 . 8  

4 1 . 5  

41.6 

4 1 . 5  

41 - 3  

4 1 . 1  

4C.8 

20.2 0.142 

20.4 0.141 

20.5 0.140 

20.5 0.139 

20.2 0.139 

21.1 0.139 

20.8 0.139 

20.7 0-139 

20.6 0.140 

2C.5 0.141 

2C.3 0.143 

0.822 30.1081 1.58 0.044 105.9 39.7 19.8 0.141 

C.RRO 30.117~ i.sn 0 . ~ 4 5  106.2 40.0 20.c 0.140 

15.525 331.7 570.9 0.927 30.1241 1.37 0.C47 1C6.5 40.3 20.0 0.139 
u3.7 

15.545 3 4 1 . 9  538.9 0.960 30.1296 i . i c  0 . ~ 4 7  166.7 4 c . s  20.0 0.138 
8 3 . 1  

15.557 752.0 538.8 0.981 30.133A 0.08 0.P48 1C6.9  40.8 19.8 0.138 
H3.5 

15.5110 2.1 178.8 0.9870 30.1346 5.24 0.<4R lC6.9 40.l 21.4 0.138 
H 3 . 5  

15.556 12.2 178.9 C.9780 30.1346 2 - 6 1  0.048 l C 7 - 0  40.5 20 -6  0.138 
113.5 

15.343 22.3 178.9 0.9550 30.1326 2.23 0.P47 107.0 40.4 20.4 0.138 
H3.6 

15.523 32.4 178.9 C.9190 30.1206 2.C7 0.046 106.9 4P.3 2C.3 0.139 
83.8 
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1977 
E A Y T H - N E P T U N E  

DEPPRT A R R I Y E  S P € F O  H A DCCL I 1 V 1 P S I  1 t C C E N  SHA T H E 1 1  THET2 P E R I H  APHEL I 2 Y 2 PSI 2 R A OECL SPEED 
OV1 DV2 I)VT LfG C O l S T  RAS OECLS LANOA 

4354r.n 53970.0 c.561 2 1 1 . 3  -13 .4  -0 .79 1.394 6 9 . 5  0 .944 15.496 42.4 179.0 0.8700 3 0 . 1 2 2 ~  1 .97  0.045 106.9 40.1 20.2 0.140 

43600.0 53970.0 0.635 212.5 -13 .7  -n.25 1.392 64.6 0.948 15.463 52.4 179.0 0.8100 3 0 . 1 1 6 ~  1.91 0 . a ~  106.8 39.9 20.0 0.141 

12.22 4 . m  17.on O N E  29.1846 3 i i . u  -22.3 84 .0  

14.C9 4 .79  18.88 ONE 29.046 311.8 -22.3 84 .2  
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197x 
t AHTH-Nf PTUNt 

DEPART ARRIVE SPtCO R A OECL I 1 V 1 PSI  1 ECCEN 5M4 THETI THE12 P t R I H  APHEL 
n v i  nv2 OVI LFG COIST R A S  OECLS LAHOA 

A R R I V A L  D A T E  = 2445740.0 

ARRIVAL O A l t  = 2445940.0 

4390C.C 45940.0 C.649 243.3 -16.2 2.01 1.612 1 F L - 8  1.544 -1.758 342-2 486.6 0.956 NA 
14.45 17.R6 32.31 ONE 29.806 259.0 -28.4 9.3 

43910.0 4594C.1 0.613 235.0 -16.0 1.63 1.613 95.1 1.561 -1.746 351.7 t96.O 0.980 NA 
13.52 17.91 31.44  ONt 29.H06 259.0 -28.4 9.2 

4392n.o i59co .o  5 . ~ ~ 1  233.1 -15.2 1 . 4 1  1.013 a9.u 1.569 -1.737 1.6 125.7 o . 9 ~ 8 0  NA 
13.23 17.96 31.19 ONE 29.H06 259.1 -28.4 9.1 

4393Ci.C 4594C.C 1.619 226.8 -14 .1  1.2R 1.612 82.8 1.565 -1.730 11.8 125.9 0.9770 NA 
13.09 1 8 . t ~  31.7~1 ONE 2 9 . ~ 0 6  2 5 9 . ~  -28.4 9 . 1  

43890.0  4014C.0 0 . h 4 b  243.0 -14.5 
1 4 . 3 1  15.75 30.14  

43900.0 4614r.3 0.597 239.9 -15.2 
13.12 1 5 . w  2 ~ . 9 2  

43910.C 46140.7 0.567 214.9 -14.9 
1?.3h 15.W 78.21 

4 3 9 2 n . 0  4h14L.0 11.5113 77H.h - 1 4 . 0  
17./7 1 5 . ~ 9  2 8 . 1 4  

4 3 9 3 0 . ~  4614u.o r . w p  272.3 - 1 2 . ~  
12.91 15.91 2 8 . d l  

4309C.C 4 h 3 4 0 . 3  ' . .6( r' 7 4 P . 5  - 1 3 . 4  
13.25 14.09  7 1 . 3 4  

2.76 1.573 1~4.5 1.410 -2.271 335.3 491.0 
CINE 3r.366 m . 3  -28.5 10.s 

2.31 1.573 99.0 1.428 -2.253 344.7 49r.3 
UNE 30.366 26C.3 -28.5 10.4 

1.63 1.573 9 3 . 3  1.439 -2.240 354.3 489.8 
ONf 30.366 26C.3 -2R.5 10.3 

1 . 4 0  1.577 8 7 . 6  1.442 - 2 . ~ 7 9  4.3 1 2 9 . 1  
IlNk 30.?hh 76C.4 -7R.5 1C.l 

1.26 1.572 H l . 4  1.437 -2.727 14.6 179.9 
ONE 3C.366 24(.3 -28.5 11.3 

I . I H  1.$7r 75.1 1.477 -/.?I7 2 5 . 3  1 W . h  
llNl 3C. 3h/i 7 h C . 3  - / U . 5  1 0 . 4  

AUUIVAL oATr = 2 4 ~ ~ 4 0 . 0  

2.H4 1 . 5 4 3  172.9 1.326 -?.Hi13 311.4 496.4 
oNt w . 3 w  201.7 -28.5 1 1 . 7  

W E  3rt.339 261.7 -28.5 11.5 
2.03 1 . 5 4 3  97.5 1.339 -2.Hh3 346.9 493.7 

43910.0 4634C.0 81.532 7 j l . 2  -13 .8  1-62  1 . 5 4 3  91.9 1.346 -2.847 356.7 493.3 
11.57 14.16 75.6R ONE W . 1 3 V  261.1 -28.5 11.5 

43920.C 4634L.0 '4.535 274.6 -12.8 1.3Y 1.542 8h.1 1.347 -2.H3t3 6.8 133 .3  
11.58 1 4 - 1 1  25.77 ONE V.339  261.7 -28.5 11.5 

4 3 9 3 0 2  46340.0 0.567 718.5 -11.6 1 - 2 6  1.541 0 C . 1  1 . 3 4 1  -2.H28 17.2 133.6 
12.37 14.21 20.5A O M  30.339 2h1.7 -28.5 11.5 

43940.0 46340.0 n.625 213.8 - 1 0 . 1  1.10 1 . 5 3 9  74.0 1.328 -2.1324 20.0 1 3 4 . 4  
1 3 - 8 4  14.23 2R.07 UNF 30.339 261.7 -2R.5 11.6 

ARRIVAL DATE = 2446540.0 

43880.0 46540.6 C.629 241.1 -8 .1 5.35 1.519 106.7 1.248 -3.674 330.1  498.3 
1 3 - 4 3  12 . t9  76.62 ONE 79.412 263.0 -28.6 13.r 

43r190.c 46540.0 0.567 238.2 -12.4 2.51 1 . 5 1 9  1r i . 5  1 . 2 6 ~  -3.642 339.4 497.5 
12.37 12.73 25.10 CNE 29.R12 263.0 -28.6 17.X 

439P0.0  46540.0 0.575 233.8 -13.2 2.04 1.519 96.2 1.269 -3.617 3 4 8 . 9  490.9 
1 1 . 3 4  12.76 74.1"  ONE 29.H12 263.0 -7R.6 12.7 

4 3 9 1 C . O  46540.0 C.5C6 227.R -12.8 1.62 1.519 9L.7 1.274 -3.59V 3 5 8 . 8  496.6 
1 0 . R Y  12.79 75.67 ONE 29.812 263.0 -2R.h 12.7 

43920.0 4h54P.O C.515 221.1 -11.7 1.37 1.518 85.0  1.274 -3.5R6 9.0 136.7 
11.1C 12-81 23.90 CINE 29.812 263.0 -2R.6 12.7 

43530.n  46540.C 0.552 215.2 -1Q.5 1.22 1.516 79.1 L 7 b R  -3.579 1 9 . 4  137.1 
12.CC 12.d2 24.82  ONE 29.H12 263.3 -28.6 12.7 

L.931 NA 

0.964 NA 

C . 9 R 3  NA 

0.SH6il NP 

0.9710 NA 

0.9360 NA 

0.941 NA 

0.970 NA 

C.945 NP 

0.9R40 NA 

0.9650 NA 

0,9260 NA 

0.510 NA 

0.948 NA 

0.974 NA 

0.906 NA 

0.9810 NA 

0.95RO NA 

4394C.0 4654C.O 0.614 21C.9 -9.7 1.14 1.515 73.1 1.256 -3.577 30.3 137.9 0.9170 NA 
13.55 12.83 76.38 ONE 29.812 263.0 -28.6 12.8 

AhRIVAL DATE = 2446740.C 

4 3 8 8 O . P  46740.0 C.6PL 239.7 -6.2 5.79 1.5CG 105.5 1.198 -4.k*2 331.7  501.1 0.919 NA 
13-19  11.57 24.76 ONE 30.835 264.4 -28.7 14.2 

43890.C 4h740.0 0 . 5 3 9  236.1 -11 .4  2.49 1 . 5 F  14,C.C 1.208 -4.592 341.1 50C.4 0.955 NA 
11.67 11.60 23-27 ONE 3t.835 264.4 -2P.7 14.1  . 

43903.c 46740.0 c . 5 ~ 1  231.2 -12.3 
19-75 ll.bZ 22.37 

7.36 1.5CC 95.1 1.214 
GNE 3r.835 264.4 -213.7 

-4.562 350.7 499.9 0.970 
14.0 

NP 

43910.C 46745.0 C.487 224.8 -11.8 1.61 I.SCi, 89.6 1.217 -4.540 r.7 139.7 C.9860 NA 
1n.42 11.64 27.06 ONE 30.835 264.4 -28.7 13.9 

I 2 V 2 P S I  2 R A OECL SPEED 

-0.30 0.797 176.3 6 R . 6  27.1 0.807 

0.19 0.799 176.2 68.7 27.1 0.809 

0.54 O . R O 1  176.2 6R.8 27.2 0.811 

0.81 0.803 176.3 68.7 27.2 0.812 

-1.1fl C.712 176.0 6R.6 27.0 0.723 

-0.31 0.714 175.9 68.7 27.1 0.725 

0.20 (1.716 175.9 6R.8 27.1 0.727 

0.55 0.717 175.9 C R . ~  27.2 0.728 

r.82 0.716 175.9 68.8 27.2 0.730 

1.P5 0.719 17h.0 6H.7 27.) 0.731 

-1.24 0.643 175.6 6R.h 27.0 0.655 

-G.32 0.645 175.6 68.7 27.1 0.657 

0.20 0.646 175.5 68.8 27.1 0.t5A 

0.56 0.647 175.5 6H.8 27.2 0.660 

0.83 0.648 175.6 68.7 27.2 0.660 

1.C5 0.648 175.7 68.6 27.2 0.661 

- 3 . M  0.582 175.3 68.5 26.8 0.596 

-1.30 C.584 175.2 68.6 27.0 0.598 

- 0 . 3 3  ('-585 175.2 68.7 27.1 0.599 

0.21 0.587 175.2 68.7 27.1 0.600 

0.57 0.587 175.2 64.7 27.2 0.601 

0.84 0.588 175.2 68.7 27.2 0.602 

1.06 0.588 175.4 68.6 27.2 0.602 

-4 .26  C.531 174.9 6R.4 26.7 0.547 

-1.37 0.533 1 7 4 . 8  68.5 27.0 0.548 

-0.34 0.534 174.8 68.6 27.1 0.549 

0.21 0.535 174.8 66.7 27.1 0.550 
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1978 
EARTH-NEPTUN€ 

DEPART ARRIVE S P C E O  W A DCCL I I V 1 P S I  1 ECCEN SMA T H E T I  T H E T Z  P t R I H  APHEL 
i i v i  n v i  IIVT c r c  cn isr  R A S  OCCLS LAMOA 

43920.n 46740.C C . V 0  210.1 -18.7 1.36 1.499 84.1 1.216 -4.527 10.9 139.8 0.9780 NA 
10.74 11-66 22.40 ONF 30.835 264.4 -28.1 13.9 

43920.C 467W.0 0.541 ?12.4 -9.6 1.20 1.497 78.3 1.211 -4.521 21.4 140.2 0.9530 NA 
11.74 11-67 23.41 ONt 30.635 264.4 -28.7 14.0 

43940.0 4674G.0 0.6C6 208.5 -8.9 1-11 1.496 72.4 1.201 -4.521 32.3 141.0 0.9090 NA 
13-75 11.68 25.03 ONE 3C.835 264.4 -28.7 14.1  

ARRIVAL DATE = 2446940.0 

43880.0 46940.0 0.577 238.7 -4.0 
12.63 10.63 23.26 

6.33 1.485 104.5 1.158 
ONE 29.378 265.7 -28.7 

-5.R'O 333.1 503.7 0.926 
15.5 

NA 

43890.0 4694o.c 0.516 234.2 -10.4 3.07 1.485 99.4 1.165 -5.799 342.5 5c3.0 0.959 NA 
11.12 11.65 21.77 ONt 29.978 265.7 -2R.7 15.3  

4350C.O 46940.0 0.481 228.H -11.5 2.07 1.485 94.2 1.170 -5.761 352.3 502.6 0.980 NA 
10.29 16-67 2C.96 ONE 29.378 265.7 -28.7 15.3 

43910.0 46440.0 0.472 272.2 - 1 l . Q  1.6C 1.4R4 d8.R 1.172 -5.736 2.3 142.5 0.9860 NA 
1 C . C I  10.69 70.75 ONE 29.378 265.7 -28.7 15.2 

43920.0 4694C.C 0.4tJ9 215.5 -9.9 1 . 3 4  1.483 83.2 1.170 -5.721 12.5 'ii2.6 0.9750 NA 
IC.'+@ 16.70 21.18 ONC 29.378 265.7 -28.7 15.2 

43930.0 4694C.0 0.534 21n.0 4.8 1-16 1.482 77.6 1.166 -5.717 23-1 143.1 0.9410 NA 
11.55 10.71 22.26 ONE 29.378 265.7 -21-1.7 15.3 

43940.0 46940.0 C.CCC 206.6 -8.2 
13 .21  10.71 23.Y2 

i .os 1.480 71.7 1.158 
ONE 29.378 265.7 -2R.7 

-5.722 
15.4 

34.0 143.9 0.9020 NA 

ARRIVAL O A l t  = 24'#7140.0 

4388o.c 4714'1.0 0 . 5 6 1  238.0 - 1 . 6  7.72 1.473 103.6 1.125 -7.432 334.3 506.1 0.932 NA 
12.22 Y . 8 3  27.05 IlNF 3 1 . 1 4 P  267.1 -2H.R 1 h . n  

0.49H 232.6 -9.4 
10.68 9.85 20.54 

3-17 1.473 9H.6 1.131 
ONC 31 .140  267.1 -28 .8  

-7.365 343 .R  505.5 C.963 
16.7 

NA 

4 3 9 0 n . O  41140.0 0.4Lh 226.8 -10.7 7 . 1 9  1.472 93.4 1.134 -7.316 353.6 505.1 0.981 NA 
9-93  9.57 1 9 . H O  ONF 31.140 767.1 -7R .8  I h . 6  

4391C.C 47140.C C.41~1 219.9 -10.2 1.59 1.472 5 H . O  1 .135 -7.7H5 3.7 145.0 0.9850 NA 
9.74 9.88 19.67 ONE 31.140 267.1 -2R.R 16.5 

43929.C 47140.C 0 . 4 8 1  213.2 -9.1 1.32 1.470 82.6 1.134 -7.270 14.0 145.2 G.9720 
10.29 9.89 20.18 ONE 31.140 267.1 -28.8 16.6 

4393C.C 47140.0 C.',LR 208.1 -8.2 1 - 1 1  1.469 77.0 1.130 -1.7b9 24.6 145.7 0.9420 
11.42 9 . ~ 0  21.31 ONE 31.140 267.1 -28.n 16.6 

4394o.r 47140.0 0.596 204.9 -7.7 1.n7 1.467 71.2 1.123 -7.281 35.4 146.6 0.0950 
13.10 9.90 23.00 ONE 31.140 267.1 -28.R 16.8 

43850.C 47340.0 0.550 237.6 1 . 4  
1 1 - 4 4  9.16 21.11 

43890.0 47340.0 0.4H3 231.2 -8.5 
1P.33 9.18 19.51 

0.454 225.c -10.0 
9.64 9.19 18.83 

43910.0 47340.0 0.451 218.0 -9.5 
9.57 9.2') 18.77 

43920.C 47340.0 0.475 211.4 -8.5 
10.14 9.21 19.34 

43930.0 47340.0 0.524 2C6.4 -7.6 
11.31 9.21 2C.52 

43940.0 47340.0 0.592 203.6 -7.3 
13.C1 9.22 22.23 

43860.C 4754t.C 0.637 229.1 -26.3 
14.16 8.55 22.70 

43870.0 47540.9 ('-619 225.5 -45.9 
13.68 8.5R 27.26 

438m.o 4754c.o 0.545 237.8 5.2 
1 1 . 8 3  8.59 20.42 

43890.C 4754C.C 0.471 230.0  - 7 . 6  
10.06 8.60 18.65 

43900.0 47540.C 0.444 223.5 - 9 . 3  
9.42 8.61 18.02 

APRIVAL OATE = 2447340.@ 

7.95 1.462 102.9 1.090 -9.543 335.4 508.4 0.936 
ONE 29.192 268.4 -20.8 18.2 

3.28 1 . 4 6 7  97.9 1.102 -9.452 344.9 507.8 0.966 
ONt 29.192 268.4 -28.8 1R.O 

2.10 1.462 92.7 1 . l C 5  
ONE 29.192 268.4 -28.8 

-9.387 354.R 507.5 0.982 
17.9 

1.59 1 . 4 6 1  87.4 1.105 -9.349 4.9 147.4 0.9840 
O N E  29.192 768.4 -28.8 17.9 

1.31 1 . 4 6 ~  82.0 1 . 1 0 4  -9.332 15.2 147.6 0 . ~ 7 0 0  
ONE 29.192 268.4 -28.8 17.9 

1 . 1 4  1.459 76.5 1.1OC -9.337 25.8 148.1 0.9380 
CINE 29.192 268.4 -2R.8 18.0 

1 - 2 4  1.457 70.8 1.095 -9.361 36.6 149.0 0.890Q 
ONE 29.192 268.4 -28.8 18.2 

ARRtVAL DATt 5 2447540.0 

-3.69 1.451 112.0 1.066 -12.85h 317.4 512.1 C.850 
i w n  31.161 269.8 -28.8 20.0 

- l l .R6 1-454 1C.7.3 1.071 -12.641 326.6 511.2 0.899 
l k f l  31.161 269.R -28.8 20.0 

9.26 1.454 172.3 1.075 -12.469 336.3 510.4 0.940 
UNt 31.161 269.R -2H.8 19.6 

3 - 4 0  1.454 97.3 1.078 -12.339 345.9 509.9 0.968 
ONE 31.161 269.8 -28.8 19.4 

2.12 1.454 92.2 1.080 -12.248 355.8 509.7 0.983 
ONt 31.161 269.R -28.8 19.3 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I 2 V 2 P S I  2 R A OECL SPEED 

0.57 0.536 174.8 68.7 27.2 0.551 

0.85 0.536 174.9 6H.6 27.2 0.552 

1.07 0.536 175.0 68.5 27.2 0.552 

-4.80 (r.487 174.5 68.3 26.6 0.5C4 

-1.45 0.488 174.4 68.5 26.9 0.505 

-0.35 0.490 174.3 68.5 27.1 0.506 

0.22 0.490 174.3 68.6 27.1 0.507 

0 . 5 8  0.491 174.4 6R.5 27.2 0.5C8 

0.86 0.491 114.5 68.5 27.2 0.508 

1.07 0.491 174.6 68.3 27.2 0.508 

- 5 . 4 8  0.448 174.0 68.2 26.5 0.467 

-1.54 0 . 4 4 9  173.9 68.3 26.9 0.468 

-0.37 0.450 173.9 68.4 27.0 0.469 

0.22 C . 4 5 1  173.9 b8.4 27.1 0.469 

0.59 0.451 173.9 68.4 27.1 0.470 

0.07 0.451 174.0 68.3 27.1 0.470 

I.C8 0.451 174.2 68.1 27.1 0.470 

-6.41 0.414 173.6 68.0 26.3 0.434 

-1.64 0.415 173.5 68.1 26.9 0.435 

-C.3fl 0.416 173.4 68.2 27.0 0.435 

0.23 0.416 173.4 68.2 27.1 0.436 

0.61 0.416 173.5 6R.2 27.1 0.436 

0.88  0.416 173.6 68.1 27.1 0.436 

1.09 0.416 173.8 67.9 27.1 0.437 

5.C8 0.379 173.4 67.1 27.4 0.403 

13.33 6.381 173.2 67.0 28.3 0.404 

-7.70 0.383 173.1 67.8 26.1 0.405 

-1.76 0.384 173.0 67.9 26.8 0.405 

-0.40 0.385 172.9 68.0 27.0 0.406 
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1 9 7 0  
EARIH-NEPTUNE 

DEPART ARRIVE S P L E O  H A OECL 
')VI nv2 n v i  

4391n.c 4754c.o 0.443 216.3 -0.9 
9 . 4 6  8.62 18.02 

439w.r: 4 7 5 4 ~ . 5  0 . 4 7 ~  2 ~ 9 . 8  - 8 . 0  
1 ~ . r 2  8.62 10.64  

43930.C 4754J.C 0.52C 205.1 -7.2 
11.27 8.63 19.85 

4394C.C 4754b.n 0.59C 262.5 -6.9 
12.94 8.63 21.57 

I 1  V I P s 1 1  
L E G  C O I S T  HAS 

1.50 1.453 8b.9 
ONE 31.161 269.8 

1.29 1 . 4 5 1  81.6 
ONE 31.161 769.8 

1.12 1.450 76.1 
ONE 31.161 269.H 

1.22 1 . 4 4 8  7c.5 
UNF 31.161 269.8 

ECCEN SHA T H E i l  ThET2 P E W I H  APHEL I 2 V 2 P S I  2 R A O E C L  SPEEO 
OECLS LAHOA 

1 .C81  -12.197 5.9 149.6 0.9830 NA 0.23 0.385 172.9 68.0 27.0 0.406 
-28.8 19.3 

1.079 -12.101 16.2 149.9 c.9670 NA 0.62 0.385 173.0 67.9 27.1 0.406 

1.n77 -12.198 26.8 150.4  0.9350 NA 0.89 0.385 173.1 67.8 27.1 0.401 

-28.8 19.3 

-28.0 19.4 

1.072 -12.244 37.6 151.2 0.8860 NA 1-10 0.385 173.3 67.6 21.1 0.407 
-20.8 19.6 

bhRlVAL O b T t  = 2447740.0 

- 3 . 3 1  1.446 111.5 1.949 -17.354 318.0 513.9 0.855 NA 
iwa 2 9 . ~ 7  271.1 -28.11 21.5 

-9.11 1.447 LI6.H 1.053 -17.Ql6 327.3 513.11 C.904 NA 
1 k O  29.307 271.1 -28.8 21.3 

43860.0 47740.0 O . L 2 3  228.7 -25.5 
1 3 . 8 0  8.06 21.Mh 

4.71 0.352 172.R 

10.60 0.354 172.7 

-9.66 0.355 172.5 

-1.90 0.3% 172.4 

-0.41 0.357 172.4 

0.24 0.357 172.4 

0.63 0.357 172.5 

0.9C 0.357 172.6 

1-11 0.356 172.8 

66.8 

66.8 

67.6 

67.6 

67.7 

67.7 

67.b 

67.5 

67.3 

27.4 0.377 

20.1 0.378 

25.7 0.379 

26.7 0.379 

26.9 0.379 

27.0 0.380 

27.G 0.380 

27.0 0.38C 

27.0 0.3HO 

43870.G 4774P.O I . 5 H h  225.8 -40.2 
12.PI, 8.CH 2C.9'1 

438RO.C 47740.C 0.556 230.R 1 9 . 4  
11.96 0.10 214.96 

4389n.c 47740.0 0.462 279.n -0.7 
Y.R3 0 . 1 0  17.93 

11-22 1.447 1Trl.0 1.056 -16.746 337.0 512-4 0.543 NA 
CINE 29.3C7 271.1 -28.8 21.1 

3 . 5 4  1.447 96.9 1 . w 9  -16.549 346.7 511.9 c.970 N A  
I I V E  29.307 271.1 -2R.R 20.0 

2.14 1.446 91.8 1.06C -16.415 356.6 511.7 0.904 NA 
O ~ E  29.307 271.1 -28.0 2r1.n 

4391o .r  47740.3 0.437 215.0 - 8 . 5  
9.27 8.17 17.38 

1.57 1.446 86.5 1.GhC -16.343 6.7 151.7 0.9820 NA 
ONE 29.307 271.1 -28.8 20.7 

43930.C 47740.C 0.517 204.0 -6.R 
11.15 8.13 19 -28  

43949.C 47740.0 0.587 201.7 - h . 6  
12.H7 8.13 21.C') 

1 . 1 0  1 . 4 4 3  75.8 1 . ~ 5 7  -16.375 27.7 152.4 n.5320 NA 

r . w  1 .441  7f .7 1 . ~ 5 4  -16.456 10.5 153.2 n.Bu21) NA 

UkL 29.307 271.1 -2R.8 2q.1 

UNt 29.307 271.1 -20.8 21.1 

ARRIVAL OAT[ = 7447940.0 

-2.98 1 . 4 4 C  111.1 1.035 -24.589 31H.5 515.6 0.85'9 NA 
i h n  3c.ne.h 272.5 -28.8 21.') 

-7.79 1 . 4 4 1  106.4 1.r3H -23.98H 327.9 514.0 0.907 NA 
Tho 3ri.806 272.5 -28.8 22.0 

4386G.C 4194f.5 F.hl2 228.4 -74.7 
13.51 7.64 21.15 

4.39 0.327 172.3 

8.79 0.329 172.1 

-12.92 0.330 172.0 

-2.06 0 . 3 3 1  171.9 

-0.43 0.331 171.9 

0.25 0.332 171.9 

0.64 0.332 171.9 

0.91 0.331 172.1 

1.12 0.331 172.3 

66.4 

66.5 

67.3 

67.3 

67.4 

67.4 

67.3 

67.1 

66.9 

27.3 0.353 

27.9 0.354 

25.2 C.355 

26.6 0 -355  

26.8 0.356 

26.9 0.356 

27.0 0.356 

27.6 0.357 

27.0 0.357 

43870.C 47946.0 9.565 226.5 -36 .2  
12.33 7.66 19.98 

43800.0 47143.3 c.574 241.2 10."  
17.55 7.68 20.23 

14.49 1 . 4 4 1  1p11.4 1.040 -23.527 337.6 514.2 0.946 NA 
ObF 30.8h6 272.5 -28.8 22.7 

43890.C 47940.0 3.454 228.3 -5.7 
9.65 7.60 17.33 

4 3 9 ~ 0 . 0  4794c.n ~ . 4 2 9  7 7 1 . 2  - a . 3  
9 . f H  7.6H 16-76 

4391C.C 47940.0 0.432 213.8 - 8 . 1  
9.15 7.69 l h . Q 4  

3.71 1.441 96.5 1.042 -23.191 347-3 513.7 0.971 NA 
ONE 30.0H6 272.5 -20.8 27.3 

2.16 1.44i 91.4 1.C43 -22.971 357.3 513.5 0.984 NA 
ONE 30.886 272.5 -28.8 22.2 

1.5b 1.44C 8h.2 1 . 0 4 3  -22.R63 7.4 153.5 0.9820 NA 
IINE 3C.606 272.5 -28.0 22.2 

1.25 1.438 8r.9 1.042 - 2 2 . ~ 5 7  17.8 153.0 0.5640 NA 
ONE 30.HH6 277.5 -28.R 22.3 

4392o.r 4794u.c 0.462 267.5 -7.2 
9.84 7.69 17.53 

43930.C 4794G.0 0.515 203.2 -6.h 
ll.cr9 7.71 ld.78 

1.90 1.437 75.5 1.641 -22.946 28.3 154.3 0.9290 NA 
ONE 3ll.HHh 272.5 -28.8 22.4 

43940.0 47940.0 C.5R5 201.0 -6.4 
I 2 . t J l  7.7G 7C.51 

0.97 1 . 4 3 5  711.1 1.03~ -23.129 
LINF 3 0 . 8 R h  272.5 - 2 R . R  27 .6  

NA 

ARRIVPL C A T +  = ~ 4 4 u i m . c  

-2.68 1.435 11C.8 1.023 -37.941 318.9 517.1 C.861 NA 
Tun 2 9 . 6 ~ 5  2 7 3 . ~  -28.7 24.5 

4.11 0.3C4 171.7 

7.50 0.306 171.5 

-19.42 0.307 171.4 

-2.25 0.30R 171.3 

-G.46 0.3CH 171.3 

0.26 0.309 171.3 

0.66 0.309 171.4 

0.93 0.308 171.5 

66.0 

66.2 

66.0 

66.9 

67.0 

67.0 

66.9 

66.7 

27.2 0.332 

21.1 0.333 

24.2 0.335 

26.5 0.334 

26.8 0.334 

26.9 0.335 

26.9 0.335 

26.9 0.335 

438hC.C 48140.0 C.tm33 22P.1 -24.1 
13.77 7 -28  20.55 

43870.0 4ai40.0 0.55~ 226.2 -33.2 
11.95 7.29 19.25 

-6.00 1.436 1C6.0 l.C25 -36.7P6 328.3 516.4 0.909 NA 
ThU 29.605 273.8 -28.7 74.3 

43813c.r 48140.0 c . 0 4 5  247.5 30.1 
14.45 7.32 21.77 

21.00 1.436 1Gl.l 1.L26 -35.765 330.2 515.8 0.948 NA 
ONE 29.fH5 273.8 -7H.7 24.5 

3.91 1.430 96.2 1.028 -35.093 347.R 515.4 0.973 NA 
ONE 29.685 273.8 -28.7 23.9 

2.19 1.435 91.1 1 .C70  -34.671 357.8 515.2 0.984 NA 
nNF 29.685 273.H -2A.7 73.Q 

1.55 1.434 R 6 . O  1.C2R -34.470 R.0 155.3 0.5810 NA 
ONE 29.605 213.8 -?R.7 73.8 

1.23 1.433 00.7 1.028 -34.499 18.3 155.5 0.9620 N A  
OkE 29.605 273.R -28.7 23.8 

4389o.r 4 ~ 1 4 c . 3  0.448 227.8 -4.8 

439oc.o 4 ~ 1 4 c . n  e.423 270.3 -7.9 

9.51 7.31 16.82 

d . 9 h  7.31 16.27 

43~10 .0  4~14(r . r  c . 4 2 ~  213.n - 7 . ~  
9 . t6  7.32 l 6 . 3 R  

43920.0 48140.0 0.459 206.7 -7.0 
9.77 7.37 17.09 

43930.0 4 ~ 1 4 0 . 0  0.512 202.5 -6.4 
11 -03  7.33 18.35 

1 - 9 5  1.431 75.4 1.C27 -34.717 28.9 156.0 0.9280 NA 
O N E  29.605 273.8 -28.1 74.P 

167 



1978 
EARTH-NCPTUNE 

DEPART ARhlVE SPCEO R A O E C L  I I V I PSI 1 CCCFN SMA T H t T l  THFT2 PEHlH APHEL I 2 V 2 P S I  2 R A OECL SPEED 
O V l  OV2 OVT LEG C O I S T  R A S  OECLS LAMOA 

43940.0 4R14C.3 0.582 20P.5 -6.3 0 . 9 4  1.430 69.9 1.025 -35.115 39.6 156.7 0.8770 NA 1.13 0.308 171.8 66.5 26.9 0.335 
12.75 7.33 20.08 ONE 29.6115 273.8 -28.7 24.2 

APRlVAL GATE = 2448340.0 

43860.0 48341.0 0.595 228.0 -23.5 -7.43 1.431 L1C.5 1.012 -70.583 319.2 518.6 0.864 NA 3.87 0.2R4 171.1 65.6 27.1 0.314 
13.17 6.96 70.04 T U 0  3r.497 275.2 -2R.7 2b.l  

4387C.0 4 8 3 - O . C  0.539 276.3 -30.9 -5.33 1.431 105.8 1.014 -66.R54 328.7 517.9 0.911 
11.68 b.98 ld.66 Tho 3G.397 275.2 -28.7 25.9 

NA 6.55 0.285 170.9 65.8 27.6 0.314 

43890.0 48340.C 0.443 227.5 -3.8 4.15 1.411 95.9 1.016 -62.765 348.2  517.0 0.973 NA -2.49 C.287 170.7 6 6 . 5  26.4 0.315 
9.41 6-99  16.40 ONE 3P.397 275.2 -28.1 25.4 

43900.0 4 R 3 4 0 . 0  0.419 719.7 -7.5 2.71 1.431 90.9 1.016 -61.133 358.2 516.0 0.984 NA -0.48 0.287 170.7 66.6 26.7 0.315 
H.H5 6.99 15.85 ONE 30.307 275.2 -28.7 25.3 

43910.0 4 8 3 4 6 . 0  0.474 212.3 -7.5 1.54 1.430 H5.A 1.016 -60.663 8.4 156.9 C . 9 8 1 0  NA 0.26 0.288 170.7 66.5 26.8 0.316 
8.411 7.00 15.17 IINk 30.397 275.2 -2H.7 25 .3  

43920.0 40340.0 0.456 206.1 -6.8 1.21 1.429 HP.6 1.@16 -6O.WP 18.7 157.1 0.9610 NA 0.67 O.2RR 170.8 66 .4  26.8 0.316 
9.70 7.00 16.7P  NE 30.397 275.2 -2a.7 25.4 

43930.C 4 8 9 4 C . ~ l  0.510 2C2.0 -1.2 1.03 1.427 75.3 L.015 -61.5P6 29.3 157.6 0.9260 NA 0.94 0.287 170.9 66.3 26.9 0.316 
1C.97 7.CO 17.97 ONE 30.397 275.2 -2fl.7 25.6 

4 3 9 4 0 . 0  48340.0 9.579 2b0.1 -6.2 0.92 1.425 69.9 1.014 -62.749 40.0 158.2 O.fl760 NA 1.15 0.287 171.2 66.0 26.8 0.316 
17 .6b  7.01 1'1.69 ONE 30.397 275.2 -28.1 25.R 

ARRIVAL O A T t  = 2448540.0 

43860.0 48540.C C.589 228.0 -23.0 -2.20 1.427 l l C . 3  l.CC3 I****** 319.4 52C.0 0.865 NA 3.66 0.265 17c.5 65.1 27.0 0.296 
12.92 b.69 19.61 TWO 3C.2lC 276.5 -2A.6 27.R 

43870.C 48540.C 0.531 226.5 -29.1 -4.29 1 . 4 2 8  175.6 1.004 ****I** 328.9 519.3 C.913 NA 5.81 0.266 170.3 65.3 27.4 0.297 
1 1 . 4 R  b.70 18.18  Tk0  3C.210 27b.5 -28.6 27.5 

43890.C 4R540.C C.44t 227.4 -2.7 
9.33 6.71 16.04 

4.44 1.424 95.0 1.005 ***""** 348.5 518.5 0.974 
ONF 30.210 276.5 -28.6 27.1 

NA -2.78 0 . 2 6 8  170.0 66.1 26.2 0.298 

43900.0 4H540.C C.415 219.3 -7.2 2.24 1.427 9r.7 1.006 ****a** 358.5 518.3 0.984 NA -0.51 0.268 170.C 66.1 26.6 0.298 
4.77 6.71 15.48 LNE 30.21C 276.5 -2R.6 27.0 

43910.0 48540.0 0.421 211.8 -7.4 1.53 1.476 85.b 1.C06 ******* 8.7 1 5 8 . 4  0'9800 NA 0.27 0.268 170.0 66.1 26.1 0.298 
8.91 h.72 15.67 UNF 3r.710 276.5 -2R.6 77.0 

43920.0 48540.0 fl.453 205.6 -b.7 1.19 1.425 HO.4 1 . O C 6  I****** 19.1 158.6 0.9610 NA 0.69 0.26A 170.1 66.0 26.8 0.298 
9.64 6.72 16.36 ONE 3P.211) 276.5 -28.6 27.0 

4393C.C 48540.9 0.5n7 201.6 -6.1 1-00 1.473 75.2 1.005 I****** 29.6 159.0 C.9250 NA 0.96 O.2hR 170.3 65.8  26.8 0.299 
10.91 6.72 17.63 ON€ 3C.210 271.5 -2R.6 27.2 

43940.0 48540.6  0.577 1 9 9 . 8  -6 .1  0 . ~ 9  1.421 69.a 1 . 0 ~ 5  a * * * * * *  40.2 159.7 c .e i50 N A  1.16 0,267 170.6 65.5 26.7 0.299 
12.62 6 -73  19.14 ONE 3C.210 276.5 -2R.6 27.5 

ARRIVAL O A T t  = 2448740.0 

43860.0 48740.0 0.584 228.0 -72.6 
12.80 6.45 19.25 

-2.0~ 1.424 i i r . 2  0.995 191.779 319.5 521.3 0.866 3 ~ 2 . 6 9 1 ~  
Tho 79.840 277.9 -28.6 29.5 

3.47 0.247 169.8 6 4 . 5  26.9 0.281 

43870.6 48740.0 0.574 22b.R -27.6 -3.69 1.424 105.4 0.996 218.647 329.1 520.7 C.914 436.3806 5.22 0.248 169.6 64 .8  27.3 0.281 
11.32 6.46 17.78 Tho 29.R40 277.9 -28.6 29.2 

43890.C 48740.0 0 . 4 3 E  277.5 -1.3 
9 . 2 ~  6.47 12.75 

4.H2 1.425 95.6 0.996 270.612 348.7 519.9 0.974 540.249A 
0NE 29.840 277.9 -2R.6 2A.7 

-3.15 0.250 169.4 65.5 26.1 0.282 

43900.0 48740.0 0.412 219.2 -7.0 2.27 1.424 9 ~ . 6  0.197 2 8 8 . 1 ~ 2  358.7 519.7 0.984 575 .219~  -0.54 0.251 169.3 65.6 26.5 0.282 
8.70 6.47 15.17 liNE 25.H4C 777.9 -2R.6 28.6 

43910.0 48740.0 G . 4 1 8  2 1 1 . 4  -7.3 1.52 1.423 85.5 0.997 294.R85 8.9 159.8 0.98C0588.7896 0.2R 0.251 169.3 65.5 26.6 0.282 
8.R4 6 - 4 7  15.32 ONE 25.R40 277.9 -70.6 2H.6 

4392C.0 4874C.O 0.451 205.3 -6 .6 
9.58 6 . 4 8  16.Ph 

1.17 1.422 HC.4 0.997 289.792 
ONE 29.R40 277.9 -28.6 28.7 

19.3 169.0 0.9600578.623A 0.71 0.251 169.5 65.4 26.7 0.283 

43930.C 48740.C 0.5C> 201.4 -6.1 0.98 1.420 75.2 0.997 274.739 29.7 160.4 0.9250548.5521 0.98 0.250 169.6 65.2 26.7 0.283 
10.84 6.48 17.32 ONE 2 9 . 8 ~  277.9 - 2 8 . 6  28.9 

43940.0 48740.0 0.574 199.6 -6.1 
12.54 6.48 11.13 

C.86 1.418 69.9 0.997 253.571 
ONE 29.R40 277.1 -28.6 29.2 

40.4 161.0 0.87505t6.266A 1.17 0.250 169.9 64.9 26.7 0.283 

AHUlVAL O A T t  = 2446940.0 

43~50 .c  4 n w i . n  0 . 6 2 ~  176.7 -70 .7  -1.29 i.r.70 114.11 p . 9 1 1 ~  73.339 310.1 523.2 C . H I I  1 4 5 . ~ 6 8 ~  2.71 0.229 169.4 63.5 26.6 0.267 
14.47 6.74 2".7I l h l l  3r.771 77Y.2 -211.C> 3 1 . 6  

. 4386C.O 4894C.O 0.580 228.1 -22.2 -1.81 1.421 I l C . 1  0.989 77.262 319.5 522.5 C.807 153.656A 3.30 0.231 169.1 63.9 26.8 0.267 
12.71 6.24 10.95 Tho 3 r . 7 2 1  279.2 -28.5 31.2 

43870.0 4A940.0  0.520 227.0 -76.4 -3.2'7 1.427 105.3 0.989 RO.'JP4 329.1 521.9 0.914 160.P93.4 4.75 C.232 168.9 64.2 27.1 0.267 
11.20 6.25 11.45 1Yi) 3C.721 279.2 -28.5 30.Y 

43880.C 44940.0 C.562 213.1  -57.9 -15.44 1.422 10C.5 0 . 9 8 9  84.940 338.8 521.5 0.950 167.1296 17.05 0.233 168.7 63.6 29.1 0.269 
12.25 6.27 18.52 l k i l  3C.721 279.2 -2A.5 31.1 



1978 
FIRTH-NEPTUNE 

OEPARI ARRIYE SPtEU R A OCCL I 1 V 1 P S I  1 FCCEN SM4 THETI THET2 PERlH APHEL I 2 V 2 PSI 2 R A O E C L  SPEED 
OV1 IIV2 0 V T  LEG C O l S T  RAS OECCS LAHUA 

43890.0 48940.0 0.437 227.9 0.3 5.31 1.422 95.6 0.981 86.450 340.8 521.2 0.974 171.9266 -3.63 0,234 168.6 65.0 25.8 0.268 
9 - 7 7  6.26 15.51 LIVE 3C.721 279.2 -20.5 3G.5 

43900.0 48940.0 0.409 218.9 -6.8 2.31 1.421 95.6 0.989 87.956 358.R 521.9 0.985 174-9286  -0.57 0.234 168.6 65.0 26.4 0.268 
8.h4 6.26 14.89 ONE 30.721 279.2 -28.5 3Q.4  

43910.0 48940.0 

43920.0 48Y40.0 

0.416 211.2 -7.7 
8.10 6.26 1 5 . r 4  

0.44U 205.1 -6.6 
9.52 6.26 15.79 

1.51 1.420 85.5 0.YR9 
G N t  30.721 779.2 -2R.5 

1.15 1.419 8C.4 0.9RY 
ONE 30.721 279.2 -28.5 

8R.456 
30.4 

87.950 
30.4 

9.0 

19.4 

161.1 0.9800175.933A 

161.3 0.9600174.940A 

0.30 0.234 168.6 

0.72 0.234 168.7 

64.9 

64.8 

26.5 0.268 

26.6 0.268 

43930.0 48940.0 0.502 201.2 -6.1 0.35 1.417 75.2 0.989 86.539 29.8 161.7 0.9250112.154A 0.99 0.234 168.9 64.6 26.6 0.268 
10.78 6.27 17.C5 ONE 30.721 279.2 -28.5 33.6 

4394C.O 48940.0 0.571 199.6 -6.2 0.83 1 .415 69.9 0.99C 8 4 . 4 f 2  40.4 162.2 0.8750167.9306 1.19 0.233 169.2 64.3 26.6 0.269 
12.47 6.27 1~1.74 ONE 30.721 279.2 -28.5 30.9 

AHHlVbL UATt = 2449140.0 

4 3 8 5 p . c  4 9 1 4 ~ . c  r . 6 4 7  2 2 6 . ~  -20.n -1.19 1 . 4 1 8  114.8 r.984 49.333 310.0 524.3 ~ i . 8 1 0  9 7 . ~ 5 6 ~  2.63 0.215 ihn.7 6 2 . ~  26.5 0.254 
14.41 6.C6 2('.4? Tk0 29.379 286.6 - 2 8 . 4  31.4 

4386C.O 49140.0 0.57R 228.2 -21.9 -1.05 1.419 11C.1 0.983 50.926 319.5 523.6 0.867 100.9866 3.14 0.216 168.4 63.2 26.7 0 .254  
l L . + 4  6.06 18.70 TkO 29.37') 28C.6 -28.4 33.0 

43870 .C  49140.0 C . 5 1 6  227.3 -25.4 -2.79 1.419 105.3 7.963 52.347 329.1 523.1 G . 9 1 4  103.780A 4.35 0.217 168.1 h3.5 27.C 0.254 
11.12 b.06 1 7 - 1 8  1 h 0  29.379 28U.6 -2R.4 32.7 

4 3 8 R C . O  4 1 1 4 C . 0  C.5T6 21R.3 -4h..1 
1".R7 6 - 0 0  l b .94  

43R90 .C  4YlsC.J 0.439 228.5 2 .3  
'1.30 6.07 1 5 - 3 1  

43900.0 4 9 1 4 C . J  0.4C7 218.9 -6 .6  
8-59 6.C7 14.66 

43910.0 49140.~1 n.413 711.2 -7.2 
R . 7 3  6 . G l  1 4 . 8 0  

43970.9 49140.d 5.446 205-1  -6.6 
9.46 6.JR 15.54 

4393o.c 4 9 1 4 ~ . 0  0.499 201.2 -6.2 
10.71 6 - 3 8  16.19 

-10.19 1.420 100.5 P.YR2 
I k O  29.370 28C.6 -28.4 

5.47 1.419 95.5 0.982 
ONE 29.379 280.6 -28.4 

2 - 3 5  1.419 
ONE 29.379 

91'. 6 
2flO.b 

0.9RZ 
-28.4 

1 . 4 s  1.418 8 5 . 5  0.9RZ 
ONE 29.379 280.6 -28.4 

1.12 1.417 
ClNE 29.379 

80.4 
2RC.6 

0.953 
-78.4 

0.92 1 .415 75.2 0.YR3 
ONE 29.379 2RC.6 -28.4 

53.525 338.8  522.6 0.950 106.1CCA 1 1 . R 1  0.2182 168.0 63.3 28.3 0.255 
32.6 

54.4t.1 34R.8 522.4 0.975 107.828A -4.29 0.219 167.9 h4.4 25.0 0.255 
32.2 

54.929 35R.9 522.2 C.985 108.R73A -0.61 G.219 161.8 04.4 26.2 0.255 
32.1 . 

55.088 9.1 162.3 0.9800lOY.196A 0.31 0.219 167.8 64.3 26.4 0.255 
92.1 

5 4 . 1 1 2  19.4 162.5 0.96CDlu8.8G4A 0.74 0.219 168.0 64.2 26.5 0.255 
52.2 

54.345 29.8 162.8 G.9250107.7h4A 1.01 0.219 168.2 64.0 26.5 0.255 
32.4 

43940.O 49140.n P.568  199.6 -b.7 0.90 1.413 70.0 0.984 53.529 4b.4 163.4 0.8750106.1821 1.20 0.210 16S.5 63.7 26.4 0.256 
12.3r 6.Q8 18.47 ONF 29.379 286.6 -2R.4 32.7 

43950.L 49140.0 0.647 199.R -O.R C.73 1.411 64.7 0.985 52.503 21.0 164.0 O.Al2D104.193A 1.36 0.217 168.0 63.3 26.4 0.256 
14.39 6.39 20.4U ONt 29.719 28C.h -2R.4 33.1 

ARRIVAL O A T t  = 2449340.0 

43I351.C 4 9 3 4 0 . 0  0 . b 4 6  227.0 -19.9 - 1 . l P  1.416 114.H 0.979 38.410 379.R 525.3 Q.810 76.n10A 2.55 0.201 167.9 62.1 26.4 0.242 
1 4 . 1 8  5.YO 20.27 TbO 3 1 . r h l  281.9 -2R.3 35.3 

43860.0 49340.0 0.576 228.5 -21.6 -1.49 1.417 11C.1 0.978 39.291 319.4 524.7 0.867 77.7156 3.00 0.202 167.6 62.5 26.6 0.242 
12.60 5.90 18 .5C TkO 31.061 281.9 -28.3 34.8 

43870.C 4934".0 L1.513 227.7 -24.6 -2.45 1.417 195.3 0.977 40.062 329.0 524.2 0.914 79.2104. 4.C2 0.203 167.3 h2.9 26.R 0.242 
11.06 5.90 16.96 Thl3 ? l . ( h l  281.9 -28.3 34.5 

4 3 a ~ r . o  49340.0  0.4132 22c.9 - ~ R . R  - 7 . 3 ~  i . 4 i n  i oc .5  r;.q77 40.691 3 3 8 . 8  523.1 c.95~ 80 .432~ .  9.01 0.204 167.1 62.8 2 7 . ~  0.243 
l ' l .31 5.91 16.22 T ( r 0  31.C6l 2fl1.9 -28.3 34.3 

0.443 229.6 5.2 
9.40 5.91 15.11 

6.34 1.417 95.5 C.976 
CNE 31.C61 2M1.9 -28.3 

41.151 3 4 R . B  523.5 0.974 
3 4 . 1  

81.328A -5.25 0.205 l67.G 63.7 25.2 0.243 

43900.C 49340.0 C-4C5 219.0 -6.4 2 - 4 0  1.417 91.6 0.976 41.422 358.8 523.4 0.985 81.86QA -0.66 0.205 167.C 63.7 2.5.1 0.243 
C . 5 4  5.91 14.45 CNF 31.061 281.9 -2R.3 33.9 

43910.0 49340.13 0.411 211.2 -7.3 1 . 4 8  1.416 85.5 C.976 41.497 9.C 163.4 G.9800 82.0146 0.32 0.205 lh7.C 63.6 26.3 0.243 
H . 6 A  5 .91  1 4 . 5 9  ONE 31.061 2H1.9 -2R.3 33.9 

43920.Q 4934P.0 0.443 205.1 
Y.41 5.91 

-6.1 
15.32 

1.J9 1 . 4 1 4  80.5 1.977 
ONE 3 1 S 6 1  781.9 -2R.3 

41.379 
34 -0 

1 9 . 3  163.6 0.9600 81.7974 63.5 26.3 0.243 

43930.C 4934n.O 0.496 201.3 -6.3 0 . R 9  1.413 15.3 (1.Q77 4 1 . 0 8 5  29.7 lh3.9 G.9260 81.2411 l.G3 0.2C5 167.4 b3.3 26.3 3.243 
10.65 5.92 16.56 wr 3 1 . ~ 6 1  281.9 -213.3 34.7 

12.31 5.92 18.23 GNF 3 1 . r 6 i  281.9 -28.3 34.5 
43940.C 4 9 3 4 G . 3  0.5L4 194.6 -6.3 ' l .77 1.411 7L.1 0.978 40.635 4C.2 164.4 0.8760 80.3946 1.22 0.204 167.7 63.0 26.3 0.244 

4395c.o 49340.0 0.643 lS9.9 -6.'3 
14.7 ' )  5 - 9 5  20.27 

0 . 7 C  1.409 64.R C.9R0 
OtiC 31.Pbl 2RI.q -2H .3  

40.0h9 
34.9 

5G.9 165.1 0.8130 79.324A 62.5 26.2 0.244 

APRIVAL O A T E  = 2449540.0 

43850.0 49540.1 0.645 727.7 -19.8 -1.01 1.414 114.9 0.975 32 .19H 309.6 576.3 0.P09 63.5016 2.48 0.1813 167.1 61.3 26.2 0.232 
1 4 - 5 6  5.7h 20.12 TWO 24.149 2R3.2 -2H.2 3r.2 

43860.0 49540.G 0.575 728.7 -21.3 -1.35 1.415 I1C . l  0.974 32.768 319.2 525.7 0.866 64.669& 2.88 0.189 166.8 61.6 26.4 0.232 
12.57 5.76 1R.33 TWO 25.149 283.2 -28.2 36.7 
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1 9 7 ~  
tALll--NLPTUNE 

b t P A X 1  A H H I V E  S P t t l ,  H Y. U f 1 . L  
l I V 1  uvz ' ) V I  

4387n.c 4v54cJ.c c . 5 1 2  220.1 -73.9 
11.b2 5.70 I h . l d  

43dEu.O 49540.C 0.471 222.6 - 3 4 . 1  
117.C4 5.76 15.bl 

+: .sI , l .L  4954t.i; C.45j 231.3 Y.5 
Y.62 5.77 15.39 

4 j w r . r  4954b.5 c . u 3  219.3 - 6 . 3  
6.51 5.76 14.?1 

4 3 Y 1 C . C  *'I54C,.? C.4',9 211.4 -1.4 
d . 6 '  5.71 1 4 . 4 f  

4392C.C 4954U.C C.441  2 ~ 5 . 3  -1.7 
'4.35 5.77 15.12 

43'43c.c 4954r . r  C . L Y :  2 # I . +  -4.4 
1 8 . 5 7  5.77 I b . 3 5  

4394G.0 49540.7 T . 5 6 1  1Y9.8 -6.5 
12.22 5.1R 17.YY 

43950.c 4954,b.c r .138 z c 3 . i  -7.0 
1 4 . 1 9  5.18 iy.97 

4385c.c ~ Y ~ L . ~ , . c  r .145 227.5 -1'1.7 
i + . j u  5 .64  x.?? 

43868 .G 4 9 7 4 * . v  0.575 2 2 9 . 1  -21.1 
1L.>6 5.L4 1JJ.7r 

4387C.C rV74G.i ? . ' > I 1  228.6 -23.3 
11. 8 5.C4 1 0 . 1 2  

~ 3 n n n . c  457sr .3  ( 0 . 4 6 5  224.4 - 3 J . s  

4 3 0 9 r . c  417k1 .o r .417 2:4.3 16.7 

4 3 ~ ~ n . c  49741.1: 90.41 2 215.7 - 0 . 1  

9.kY 5.64 15.53 

l r . l G  5-64 15.13 

d e 4 8  5.04 1 4 . 1 2  

43Y19.C 4974G.C C . 4 ( 7  211.7 -7.5 
a.59 5.b4 1 6 . 1 3  

43110.r 4 v i 4 r 1 . ~ ~  r,.*:a 2.5.5 -7.1, 
9.19 5.h4 I S . * )  

4393C.C +1)14L.J ;.43< 2il.O - 0 . 6  
11.5C 5.65 16.15 

43940.6 4Y74G.C 0.557 21C.1, - 6 . h  
1 2 . 1 6  5.65 17.7b 

4395G.C 4974b.C C.t34 2?(.2 -7.2 
1 4 . r R  5.66 14-13 

I 1 V 1 P 5 I  1 ECCEIv  S P b  T H t T l  l H t l 2  P t H l H  PPHFL 
LCG 1 l ) l S I  U h S  0 t L L S  LAHIIA 

-2.15 1.416 I . , > - $  O . ' l l j  3 3 . 2 6 1  328.9 525.2 C.914 65.6CPA 
lh l )  2r.149 2M3.2 -28.2 3 t . 4  

-5.65 1.416 10C.5 t.972 3 3 . 0 6 6  338.7 524.8 C.950 66.369A 
i hn  2 9 . 1 4 ~  283.1 -2a.2 36.2 

8.45 1 . 4 1 f ~  ,>5.h C.971 
iwt  25.149 283.2 -28.2 

oirt 25.149 283.2 -2a.2 
2.45 1.415 9C.6 0.971 

1 . 4 6  1.414 U5.0 L . V l 1  
6 N t  29.149 283.2 -2M.2 

1 - 0 7  1.413 6C.5 '-.972 
Oht 29.149 2H3.2 -28.2 

c . 4 6  1 . 4 1 1  75.4 I . V I J  
laNt 29.144 2H5.l) - 2 n . l  

i . 7 4  1 . 4 \ Y  I L . 2  c.974 
fiht 29.149 283.2 -2n.2 

65.41 
Zd3.1 

0.975 
-2P.2 

35+*14IJ 3 4 U . 1  524.6 0.914 bb.922P 
36.0 

34.116 358.7 524.5 0.9H4 17.2471 
35.8 

34.1'2Y 8.9 164.5 0.981)O 61.3371 
45 .8  

34.079 19.2 164.7 C.5t lO 67.1970, 
35.9 

6 d . l i P b  29.6 1 6 5 . ~ 1  1 .92bO 66.H4hA 
11, .  I 

33.595 4 3 . 1  165.4 C.dTb0 b b . 3 1 3 A  
36.4 

33.225 
3 6 . 8  

5C.h 166.0 0.8150 65,635b 

A l l R l V A L  OAT1 = 24497411.P 

- C . i '  1.412 1 1 4 . 9  P.911 2b.213 3'9.3 527.2 C.8(7 55.k18b 
ThiJ 31.124 2I.4.f -2d. I  59.1 

-1.23 1.413 I l l  . I  ~ 1 . 9 1 ~  2 P . I ~ I X  318.9 526.6 6.865 36.372A 
I h b  31.124 2R4.6 - 2 8 . 0  38.7 

-1.39 1 . 4 1 4  1~5.4 0.51~ 2 8 . l b b  328.7 'J26.2 L.YL3 57.613b 
l n i l  31.124 284.6 - 2 F . C  311.3 

-4.47 1 . 4 1 4  l i l  .b r . 5 6 8  29.246 338.5 525.8 C.950 57.5426 
i n i i  3 1 . 1 2 4  2W.b -1n.c 311.0 

11.19 1 . 4 1 4  95.6 7.967 29.447 3 4 8 . 2  525.6 0.914 27.9211 
I I N I  31.124 2 n 4 . o  -2fl .U 3 1 . Y  

2.>2 1 . 6 1 3  V I . /  .qo7 2Y.5L3 358.5 525.5 Ci.9e.4 58.141b 
IINE 31.124 2 0 4 . 6  - 2 ~ . r  37.7 

1.*4 1 . 4 1 2  d5.7 r.967 29.5Yl 8.7 165.5 0.9MI.11 5b.2LlA 
UNt 31.124 2 d 4 . b  -2H.C 37.7 

1 . 5 4  1 . 4 1 1  dl  - 7  i l .907 2Y.532 19.G 115.1 0.96LC 58.1C3A 
i i ~ r  3 1 . 1 2 ~  2n4.b -2n .o  37.8 

(1.83 I.4rZ 15.6 O.Y68 29.594 2 9 - 4  lh5.9 6.9270 57.813b 
lJNE 3 1 . 1 2 4  1 8 4 . 6  -28.11 68.5 

2.71 1 . 4 ~ 6  r r . 4  r . q w  29. ibs 34.8 1 6 1 . 4  0.8790 5 7 . 4 4 1 ~  
ONE 31.124 2 ~ 4 . 6  -2e.n 36.3 

,..b4 1.4.15 05.2 C.972 ?8.Yl5 541.3 166.9 G.818C 57.C20P 
liNk 31.124 2 8 4 . 6  -28.') 5R.7 

APRlVAl DATt = 244994b.6 

- 3  . e >  1.411 115.1 l . Y t H  25.455 3'19.b 528.1 0.806 50.lL5A 
Trill 29.2163 285.9 -27.9 41.1 

- 1 . 1 1  1.412 111.3 L.966 2 5 . I t 2  318.6 527.5 0.863 50.66CA 
Ihl .  29.21L 285.0 -27.9 4'.6 

- 4 . 6 1  1.413 l tr5.5 G.965 26.124 328.4 527.1 0.912 51.137A 
T W l r  2 9 . 2 l h  285.9 -27.9 49.2 

- 4 . ~ 1  1.416 l i i r . 7  q . 9 0 4  l 6 . 2 3 4  338.2 526.8 0 . Y 4 9  51.52'IA 
r n i .  Lq.zi1 285.9 - 2 1 . ~  49.0 

17.54 1.413 95.7 C.9t3 
i l N t  2V.216 285.9 -27.9 

2.6C 1.412 '?(ab b.963 
L k t  29.216 285.9 -21.9 

1 . 4 3  1 . 4 1 1  H5.8 i . 9 6 3  
~ A E  25.216 za5.9 -27.9 

I . /  1.41G dL.8  0.964 
l lht 29.2lC ra5.q -27.Y 

[ . a ,  1 . ~ 0  75.7 C.965 
l rh l  r9.216 285.9 -21.9 

6.6b 1.466 I C . &  b.966 
UNt 29.Cl6 285.9 -27.9 

0 . 6 Q  1.404 65.4 9.968 
OkE 29.216 285.') -27.9 

1 2  V 2  P S I 2  P A  

3.73 C.19C 166.5 62.1 

7.2P 0.lYl 16b.3 62.2 

-6.76 LI19L 1b6.2 6 3 . 1  

-0.71 0.192 166.1 63.0 

1 . 3 4  0.192 166.1 62.V 

F.79 0.192 161.3 6 2 . 8  

L.@5 0.152 166.5 62.6 

1.24 r.191 166.8 6 2 . 2  

1.38 0.19C 167.2 61.8 

2.41 O . l ? b  166.2 6b.5 

2.76 0.117 165.9 61.0 

3 . 4 8  0.178 165.6 61.3 

6.11 0.179 165.4 61.5 

-9.49 n.iau 165.2 6 2 . 4  

-C.77 b. l l$ l  165.2 62.2 

0.35 0.180 165.2 62.1 

6 - 8 1  0.18C l t 5 . 3  62.0 

1 .C8  C.180 165.6 61.8 

1.2b 0.179 165.9 61.4 

1.39 0.178 166.3 61.0 

2.35 6.164 165.3 59.6 

2.66 0.166 164.9  bC.1  

3.27 0.167 1 6 4 . 6  60.5 

5.26 0.168 164.4 60.7 

26.385 6 4 8 . 3  52b.5 C.Yl4 51.79611 -15.04 0.169 164.2 b1.7 
4.1.2 

26.411 358.3 526.4 0 . Y 8 4  51.9586 - 0 . 8 5  0.169 164.2 61.4 
39.6 

26.441 U.5 166.4 0 . Y 8 l f l  52.CClA G . 3 7  0.169 164.2 61.3 
39.6 

2b.446 18.7 166.6 C.5620 51.9294 C.84 0.169 1 6 4 . 3  61.2 
35.7 

26.340 25.1 166.9 C.Y291J 51.751A 1.10 0.168 164.6 61.0 
? Y t 9  

26.110 3 V . 5  167.3 L.8810 51.480A 1 - 2 8  C.168  114.9 bC.6 
40.2 

25.Y77 
411.6 

1.41 0.167 lb5.h bC.2 

DECL SPEED 

21.7 0.232 

21.4 0.232 

2 4 . 7  0.232 

2 5 . 9  0.232 

26.1 0.232 

26.2 0.232 

26.2 0.233 

26.2 0.233 

26.1  0.233 

26.G G.222 

76.2 0.222 

26.5 0.222 

27.1 0.222 

24.C 1.722 

25.8 Q.222 

26.0 0.222 

26.1 0.222 

26.1 0.223 

26.0 0.223 

26.0 0.224 

25.8 0.213 

26.C 0.213 

26.3 0.213 

26.8 0.213 

22.4 0.214 

25.6 0.213 

25.8 0.213 

25.S 0.213 

25.9 0.214 

25.9 0.114 

25.8 0.215 
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1918 
EAR1 H-NEPTUNE 

DEPART ARRIVE SPCEO R A OECL 1 1 V 1 P S I  1 FCCEN SHA THE11 THE12 PERIH APHEL I 2 V 2 PSI  2 R A OECL SPEED 
nvi  u v 2  nvT LEG coIsT RAS OFCLS LAMOA 

ARRIVAL DATE * 2450140.0 

43850.0 50140.7 0.641 228.2 -19.5 -0.77 1.410 115.2 0.966 23.446 308.6 528.9 0.803 46.080A 2.29 0.154 164.3 58.7 25.6 0.205 
14.42 5.43 19.85 TU0 30.R87 281.2 -21.1 43.1 

0.576 229.9  -20.7 
12.b0 5.43 18.03 

-1.00 1.411 110.4 0.964 
TWO 30.881 281.2 -27.1 

23.688 318.3 520.4 0.862 
42.6 

46.515A 2.56 0.155 163.9 59.2 25.8 0.205 

43870.0 50140.0 0.511 229.6 -22.3 -1.47 1.411 105.6 0.962 23.896 328.1 528.0 0.910 46.8821 3.08 0.157 163.5 59.6 26.1 0.205 
11.C0 5.43 16.43 TWO 30.081 287.2 -21.1 42.2 

43880.0 50140.0 0.459 226.1 -26.1 -2.96 1.412 100.8 0.961 24.062 337.9 527.6 0.948 47.116A 4.62 0.157 163.3 59.9 26.5 0.2C5 
9.71 5.43 i 5 . m  T W O  30.887 287.2 -27.1 41.9 u 

8.44 5.43 13.81 ONE 30.807 287.2 -21.7 41.6 

8.51 5.43 13.94 ONE 30.881 2n1.2 -21.7 41.6 

43900.0 5014C.O 0.4CC 220.1 -5.8 2.69 1.411 91.0 0.959 24.248 358.0 527.3 0.984 41.5111 -0.94 0.158 163.1 60.6 25.4 0.205 

4391C.O 50140.0 0 . 4 C 3  212.5 -1.9 1.40 1.410 86.0 @.*bo 2 4 . 2 6 3  0.2 161.3 0.9810 41.5451 0.39 0.159 163.1 60.5 25.1 0.2C5 

43920.C 50140.0 0.433 2G6.2 -7.5 C.97 1.4C8 01.0 0.960 24.221 18.4 161.5 0.9630 47.4911 0.87 0.158 163.3 60.4 25.7 0.205 
9.11 5.43 14.61 ONE 3C.887 287.2 -27.7 41.7 

43930.0 50140.0 0.484 2C2.2 -7.0 C.16 1.4Cl 7 5 . 9  (1.961 24.142 28.7 161.7 0.9300 41.355A 1.13 0.158 163.5 60.1 25.1 0.205 
10.35 5 . 4 3  15.78 ONE 30.087 281.2 -27.1 41.9 

43940.0 50140.7 0.549 2C0.6 -7.0 C . 6 4  1.465 lP.8 0.963 24.015 39.1 168.1 0.8830 41.147A 1.30 0.157 163.5 59.8 25.7 0.206 
11.93 5.44 17.31 ONE 3 r . ~ 8 i  287.2 -27.1 42.2 

43950.0 50140.0 C.625 20C.8 -7.5 0.51 1.403 65.1 0.965 23.852 49.6 168.6 0.8230 46.881A 1.43 0.156 164.3 59.3 25.6 0.206 
13.84 5.45  19.29 GNE 3(1.8R7 287.2 -27.7 42.6 

AHRIVIL O A T C  = 2450340.0 

43850.C 50340.0 0.649 228.6 -19.4 -0.70 1.409 115.4 0.963 21.926 398.2 529.1 0.801 43.0511 2.24 0.144 163.2 57.8 25.4 0.198 
14.47 5.35 19.82 T U 0  29.560 288.6 -27.5 ’t5.2 

4386C.C 5’3340.0 0.578 230.3 -29.6 -C.R9 1.410 116.6 0.961 22.125 117.9 529.2 0.860 43.390A 2.40 0.145 162.8 58.3 25.6 0.198 
12.64 5.34 17.98 T U 0  29.560 280.6 -21.5 44.1 

43070.0 50340.0 0.512 230.2 -22.0 -1.29 1.410 105.R 0.959 22.295 321.7 528.0 0.909 43.6816, 2.92 0.147 162.4 50.1 25.8 0.197 
l l .C3 5.34 16.37 TWO 29.560 288.6 -27.5 44.3 

43880.0 50340.C 0.459 227.0 -25.3 -2.46 1.413 1C1.0  0.950 22.430 337.6 528.5 0.947 43.914A 4.12 0.148 162.2 59.0 26.2 0.197 
9 - 7 6  5 . 3 4  15.10 TWO 29.560 2 R R . 6  -21.5 44.0 

0.4CC 221.4 -5.6 
8 . 4 3  5.34 1 3 - 7 7  

2.81 1.410 91.1 0.956 
ONE 29.560 288.6 -27.5 

22.582 357.7 528.2 0.984 
4 3 . 6  

44.180A -1.06 0.149 161.9 59.1 25.1 0.191 

43910.0 50340.0 3.4Cl 213.0 -8.2 1 - 3 8  1.4W 86.2 0.957 22.595 7.0 168.2 0.9810 44.208A 0.41 0.149 162.G 59.6 25.5 0.197 
8.41 5.34 13.81 ONE 29.560 208.6 -27.5 4 3 . 6  

43920.0 5934C.O 0.431 206.1 -7.8 C.93 1.407 81.2 0.951 22.565 1 R . l  168.3 0.9640 44.166A 0.90 0.148 162.1 59.5 25.6 0.197 
9.12 5.34 14.46 ONE 29.560 288.6 -21.5 43.7 

43930.C 50340.3  C.48C 202.6 -7.3 C.72 1.406 76.1 0.959 22-496 28.4 168.5 0.9320 44.060A 1.16 0.148 162.4 59.2 25.6 0.198 
10.27 5.35 15.61 ONE 29.560 288.6 -27.5 4 3 . 9  

43940.C 50340.0 0.545 200.9 -7.2 0.61 1.404 71.0 0.960 22.391 38.7 168.9 0.8050 43.896A 1.32 0.141 162.1 58.9 25.5 0.198 
11.83 5.35 11.19 ONE 29.560 288.6 -27.5 44.2 

43950.0 50340.0 C . 6 2 C  201.1 -7.7 0 . 5 4  1.402 65.9 0.963 22.256 49.2 169.3 0.8260 43.686A 1.44 0.146 163.2 58.5 25.4 0.199 
13.72 5.36 19.08 ONE 29.560 288.6 -27.5 44.6 

AHHIVAL O A T €  = 2450540.0 

4306C.O 50540-C C.580 230.8 -20.5 -C.80 1.4n9 l lG.0 0.959 20.911 317.5 529.9 C.851 40.965A 2.39 0.136 161.6 57.4 25.4 0.191 
12.69 5.27 17.96 TU0 30.423 289.9 -21.3 46.7 

43870.0 50540.0 C.514 23C.8 -21.1 -1.13 1.409 106.0 0.957 21.054 321.3 529.6 0.907 41.201A 2.11 0.131 161.2 57.0 25.6 0.191 
11.06 5.21 16.33 TWO 30.423 289.9 -21.3 46.3 

43080.C 50540.0 0.459 228.0 -24.3 -2.175 1.410 191.1 0.955 21.168 337.2 529.3 0.946 41.3916. 3.72 0.138 161.0 50.1 25.9 0.190 
9.76 5.26 15.03 TU0 30.423 289.9 -21.3 46.0 

43890.C 50540.0  0 .494 210.3 -54 .6  -12.d5 1.409 9 6 . 3  0.954 21.250 347.1 529.1 0.912 41.528A 14.57 0.139 160.8 51.3 28.4 0.192 
10.59 5.28 15.81 TkO 30.423 209.9 -21.3 46.1 

43900.0 50540.0 C.4PO 222.2 -5.3 2.96 1.409 91.3 0.954 21.296 357.3 529.0 0.984 41.6081 -1.21 0.139 160.1 58.8 24.9 0.190 
8.43 5.26 13.69 ONE 30.423 289.9 -27.3 45.6 

43910.0 53540.0 0.4CC 213.6 -8.5 1.35 1.408 86.4 0.954 21.307 7.4 169.0 0.9820 41.6321 0.44 0.139 160.8 58.7 25.3 0.190 
8.43  5.26 13.10 ONE 30.423 289.9 -27.3 45.6 

43920.0 50540.0 0.428 201.2 -8 .1 0.90 1.406 81.4  0.955 21.282 17.1 169.1 0.9650 41.599A 0.94 0.139 160.9 58.6 25.4 0.191 
9.06 5-27  14.32 ONE 30.423 289.9 -21.3 45.7 

4393C.O 50540.0 0.477 203.1 -7.6 0.69 1.405 76.3 0.956 21.224 28.0 169.3 0.933C 41.514A 1.19 0.139 161.1 50.3 25.4 0.191 
10.18 5.27 15.46 ONE 30.423 289.9 -27.3 45.9 

43940.0 50540.0 0.541 201.3 -7.5 0.57 1.403 71.3 0.958 21.195 38.3 169.6 0.8880 41.3831 1.34 0.138 161.5 58.0 25.3 0.191 
11-73 5.28 17.31 ONE 30.423 289.9 -27.3 46.2 

43950.0 50540.0 0.616 201.4 -7.9 0.50 1.401 66.2 0.961 21.022 4 8 . 1  170.0 0.8290 41.214A 1.46 0-137 162.0 57.6 25.2 0.192 
13.60 5.28 18.88 ONE 30.423 289.9 -27.3 46.6 
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1978 
EARTH-NEPTUNF 

DEPART AnRIVE SPtFO R 4 OECL I 1 V 1 PSI 1 FCCEN SWA THE11 THE12 PERM APHEL I 2 V 2 P S I  2 R A OECL SPEED 
OVI nv2  OVT LEG c o i s i  R A S  OECLS LAMOA 

ARRIVAL DATE = 2450740.0 

43860.0 50740.0 0.582 231.3 -20.4 -0.71 1.408 111.0 0.957 19.949 317.0 530.7 0.855 39.042A 2.32 0.128 160.3 56.4 25.2 0.185 
12.75 5.20 17.95 Tho 30.073 291.2 -27.1 48.R 

43870.0 50740.0 0.515 231.4 -21.4 
11.11 5.20 16.31 

-0.99 1.4@9 106.2 0.955 
TWO 30.073 291.2 -27.1 

20.071 326.9 530.3 0.905 
48.4 

39.2381 2.63 0.129 159.9 56.8 25.4 0.114 

43880.0 50740.0 0.400 228.9 -23.4 -1.71 1.409 101.3 0.953 20.173 336.8 530.0 0.944 39.395A 3.39 0.130 159.7 57.2 25.7 0.184 
9.78 5.20 14.98 TWO 30.073 291.2 -27.1 48 .1  

43890.0 50740.0 0.443 218.4 -40.1 -7.29 1.408 96.5 0.952 20.240 346.7 529.8 0 .971  39.5094 9.01 0.130 159.5 56.9 27.0 0.185 
9.40 5.20 14.60 TWO 30.073 291.2 -27.1 48.0 

43900.0 50740.0 0.40@ 223.2 -4.8 3.17 1.408 91.5 0 .951  20.280 356.9 529.1 0 -984  39.576A -1.41 0.131 159.4 57.9  24.6 0.184 
'8.43 5.19 13.63 ONE 30.073 291.2 -27.1 47.7 

43910.0 50740.0 0.398 214.3 -8.8 
13.40 5.20 13.59 

1.32 1.407 86.6 0.952 
ONE 30.073 291.2 -27.1 

20.289 
47.7 

7.0 169.7 0.9820 39.591A 0.47 0.131 159.4 57.8 25.1 0.184 

?3920.C 50740.0 0.425 207.8 -Em5 9 - 0 5  1.405 81.6 0.952 20.269 17.2 169.8 0.9660 39.571A 0.97 0 .131  159.6 57.6 25.2 0.184 
9.(C 5.20 14.20 ONE 30.073 291.2 -27.1 47.8 

43930.0 50740.0 0.473 203.6 -7.9 C.64 1.404 76.6 0.954 20.219 27.5 110.0 0.9350 39 .5021  1.22 0.130 159.8 57.4 25.2 0.185 
10.10 5.20 15.30 ONE 30.073 291.2 -27.1 48.0 

4394C.0 50740.0 0.537 201.8 -7 .7  0.53 1.402 71.5 0.956 20.143 37.8 170.3 0.8910 39.395A 1.37 0.129 160.2 57.1 25.1 0.185 
11.62 5.21 16.83 ONE 30.073 291.2 -27 .1  48.3 

43950.0 50740.0 0.611 201.8 -8.1 0 .47  1.4OC 66.5 0.958 20.045 48.2 17C.7 0.8330 39.256A 1.48 0.128 160.7 56.6 25.0 0.186 
13.47 5.22 1fl.69 ONE 30.073 291.2 -27.1 48.7 

438h0.0 50940.0 

43870.C 50940.0 

4 3 1 ~ 0 . 0  50940.0 

43896.0 50940.6 

43900.0 50940.0 

4391C.O 50940.3 

43920.0 50940.0 

43930.0 50940.0 

43940.0 50940.0 

43950.0 50940.0 

43860.C 51140.0 

43870.0 51140.0 

43880.0 51140.0 

43890.0 51140.0 

43900.0 51140.0 

43910.0 51140.0 

43920.0 51140.0 

43930.0 51140.5 

43940.0 51140.0 

4395C.O 51140.0 

ARRIVAL DATE = 2450940.0 

0 . Z f l 5  231.8 -20.3 -P.62 1.407 111.2 0.956 19.171 116.5 531.3 0.R52 31.4916 
12.n: 5.14 17.'Ib l h l l  21.Hh7 792.1, -7tl.q 51.0 

0.518 232.1 -21.2 -0.H5 1.4C8 106.4 0.953 19.279 326.4 531.0 0.903 371652A 
11.16 5.14 16.30 TWO 29.867 292.5 -26.9 5n.5 

0.461 229.8 -22.7 -1.43 1.4P8 101.6 0 .951  19.365 336.3 530.7 0.943 37.787A 
9.81 5.14 14.95 TkO 29.867 292.5 -26.9 59.2 

0 . 4 2 ~  222.n -32.7 -4 .79  1 . ~ 8  96.7 0 . 9 5 0  19.477 346.3 530.6 0.970 3 7 . 8 8 3 ~  
Y.07 5.14 14.21 Tkll  29.867 292.5 -26.9 50.9 

0.4Cl 224.2 -4.1 3.45 1.407 91.8 0.949 19.462 356.4 530.5 0.984 37.941A 
8.45 5.13 13.58 ONE 29.867 292.5 -26.9 49.8 - 

0.397 215.1 -9 .2  1.29 1.406 Rb.8  0.950 19.471 6.5 170.5 0.9830 37.959A 
8.37 5.14 13.50 ONE 29.867 292.5 -26.9 49.7 

0.423 208.4 -8 .8  0.81  1.405 81.8 0.950 19.453 lb.7 170.5 0.9670 37.939A 
8.94 5.14 14.08 ONE 29.867 292.5 -26.9 49.8 

0.470 204.2  -8.2 
10.02 5.14 15.16 

0 .60  1.403 76.8 0.952 
ONE 29.867 292.5 -26.9 

19.410 
50.0 

27.0 170.7 0 .9370  37.883A 

0.532 2fl2.2 -8 .0 C.49 1.401 71.8 0.954 19.344 37.3 171.0 0.8930 37.794b 
11.52 5.15 16.66 ONE 29.R67 292.5 -26.9 50.3 

0.6C5 202.3 -8.4 0.43 1.399 66.8 0 .957  19.258 47.6 171.3 0.8360 37.679A 
13.34 5.16 18.50 ONE 29.867 292.5 -26.9 50.7 

0.588 232.4 -20.2 
12.90 5.09 17.99 

0.520 232.7 -21.0 
11.23 5.09 16.31 

0.463 230.7 -22.2 
9.85 5.09 14.94 

0.424 224.3 -28.5 
8.96 5.08 14.05 

0.402 225.5 -2.9 
8.49 5.08 13.57 

0.395 215.8 -9.6 
8.34 5.08 13.42 

0.42G 209.2 -9.3 
8.88 5.08 13.96 

0.466 204.8 -8.6 
9.93 5.09 15.02 

0.528 202.8 -8.3 
11.41 5.09 16.50 

0.600 2C2.7 -8.6 
13.21 5.10 18.31 

ARRlVAL DATE = 2451140.0 

-0.54 1.407 111.5 0.954 18.536 316.0 532.0 0.849 3 6 . 2 2 2 ~  
TWO 3fl.598 293.8 - 2 6 . 7  53.1 

-0.73 1.4C7 106.6 0.952 18.631 325.8 531.7 0.901 36.362A 
TWO 30.598 293.8 -26.7 52.6 

-1.19 1.4C7 101.8 0.950 18.708 335.8 531.4 0.941 36.474A 
TU0 30.598 293.8 -26.7 52.3 

-3.37 1.407 96.9 0 .948  18.763 345.8 531.2 0.969 36.556A 
T U 0  30.598 293.8 -26.7 52.1 

3.88 1.406 92.0 0.948 18.795 355.9 531.2 0.983 36.606A 
ONE 30.598 293.8 -26 .7  51.9 

1.25 1.405 87.1 0.948 18.803 6.0 171.1 C.9830 36.623A 
ONE 30.598 293.8 -26.7 51.8 

0 .76  1.404 82.1 0 . 9 4 8  18.788 16.2 171.2 0.9690 36.607A 
ONE 30.598 293.8 -26.7 51.9 

0 .56  1.402 77.1 0.950 18.150 26.2 171.4 0.9390 36.561A 
ONE 30.598 293.8 -26.7 52.1 

0.45  1.401 72.1 0.952 18.692 36.7 171.6 0 -8960  36.481A 
ONE 30.598 293.8 -26.7 52.4  

0 .39  1.399 67.1 0.955 18.615 47.0 172.0 0.8400 36.3914 
ONE 30.598 293.8 -26.7 52.8 

2.25 0.119 159.0 

2.51 0.121 158.5 

3.12 0.121 158.2 

6 .51  0.122 158.1 

-1.69 0.123 158.0 

0.50 0.123 158.0 

1 - 0 1  0.122 158.1 

1.25 0.122 158.4 

1-40 0.121 158.8 

1.50 0.120 159.3 

2.18 0.112 157.5 

2.41 0.113 157.0 

2.89 0.114 156.7 

5.10 0.115 156.5 

-2.12 0.115 156.4 

0.54 0.115 156.5 

1.06 0.115 156.6 

1.29 0.114 156.9 

1.43 0.114 157.3 

1.52 0.113 157.8 

55.4 

55.9 

56.2 

56.2 

57.0 

56.8 

56.7 

56.5 

56.1 

55.1 

54.4 

54.9 

55.2 

55.3 

56.0 

55.9 

55.7 

55.5 

55.2 

54.8 

24.9 0.179 

25.1 0.179 

25.4 0.179 

26.3 0.179 

24.3 0.178 

24.8 0.178 

24.9 0.179 

24.9 0.179 

24.9 0.179 

24.8 0.180 

24.7 0.174 

24.8 0.174 

25.1 0.173 

25.7 0.173 

23.9 0.173 

24.6 0.173 

24.7 0.173 

24.7 0.174 

24.7 0.174 

24.6 0.175 

172 



1978 
FARTH-NEPTUNE 

DEPART ARRlVE 

43860.0 51340.0 

43870.0 51340.0  

4388C.C 5134C.0 

4389C.O 51340.0 

43900.0 51340.0 

43910.0 5134c.o 

43920.0 51340.0 

43930.0  51340.0 

4394C.C 5 1 3 4 0 . 0  

43950.0 51340.0 

438hC.O 51540.0 

4387G.C 51540.0 

43880.0 51540.0 

43890.0 5154G.O 

43900.0 51540.0 

43910.C 51540.0 

43920.0 51540.0 

43930.E 515413.0 

43940.0 51540.0 

43950.0 51540.9 

43860.0 51740.0 

4387C.O 51740.0 

43880.0 51740.0 

43890.0 51740.0 

43900.0 51740.0 

43910.C 51740.0 

43920.0 51740.0 

43930.0 51740.0 

43940.0 5174C.9 

43950.0 51740.0 

SPEfO R A OECL 
OVL OV2 OVT 

0 .592  233.0 -20.2 
12.99 5.05 18.04 

5.523 233.4 -20.9 
11.30 5.04 16.34 

G.465 231-6  -21.8 
9.90 5.04 14.94 

0.422 226.1 -25.8 
8.93 5.0C 13.97 

0 . 4 ~ 6  227.1 -0.9 
8.56 5.04 i 3 . m  

0.394 216.7 -10.0 
8 . 3 1  5.04 13.34 

0.417 209.9 -9 .7  
8.P2 5.04 13.86 

0.462 205.4 -8.9 
9.85 5.04 1 4 . 8 9  

0.523 203.3 -flab 
11.29 5.05 1 6 . 3 4  

0.595 203.2 -8.9 
13.C7 5.06 18.13 

I 1 V 1 PS1 1 ECCEN SMA THETL THfT2 PERyH APHEL 
LEG C O I S T  R A S  OECLS LAMOA 

ARRIVAL OATE 2451340.0 

-0.47 1.406 111.7 0.953 18.010 315.4 532.6 0.846 35.174A 
Tho 29,382 295.1 -26.5 55.2 

-0.62 1.407 106.9 ‘1.950 18.096 325.3 532.3 0.898 35.293A 
TWO 29.382 295.1 -26.5 54.8 

-c.98 1.407 102.0 0 . 5 4 ~  18.165 335.2 532.1 0.939 35.3901 
TWO 29.382 295.1 -26.5 54.4 

-2.45 1.406 97.2 0.947 18.214 345.3 53159 0.968 35.461A 
TWO 29.382 295.1 -26.5 54.2 

4 .59  1.406 92.3 0.946 18.244 355.4 531.8 0.983 35.5051 
ONE 29.382 295.1 -26.5 54.0 

1.2’1 1.405 87.3 0.946 18.252 5.5 171.8 0.9840 35.5201 
ONE 29.3U2 295.1 -26.5 53.9 

C.70 1.404 82.4 0.947 18.139 15.7 171.9 0.9700 35.5076 
ONE 29.382 295.1 -24.5 5 4 . C  

0.51 1.402 77.4 0.948 18.205 25.9 172.0 0.9420 35.469A 
ONE 29.382 295.1 -26.5 54.2 

C.41 1.400 72.4 0.95C 10.153 36.2 172.2 0.8990 35.407A 
ONE 29.382 295.1 -26.5 54.5 

0.35 1.398 67.4 0.953 18.085 46.4 172.5 0.8440 35.32bP 
ONE 29.382 295.1 -26.5 54.9 

ARRIVAL O A T E  - 2451540.0 

C.59h 239.6 -?0.1 -P.40 1.406 112.0 0.952 17.571 314.8 533.2 0.842 34.3006 
13.P9 5 . J l  18.10 THO 30.971 296.4 -26.2 57.4 

0.527 234.2 -20.7 -0.52 1.406 107.2 0.949 17.649 324.7 532.9 0.895 34.4036 
11.38 5.00 16.34 TWO 30.971 296.4 -26.2 56.9 

0.407 232.5 - 2 1 . 4  - 0 . 0 0  1 .406 102.3 0.947 17.712 334.7 532.7 0.937 34.487A 
9.9h 5.C0 14.96 T k O  30.971 296.4 - 2 6 . 2  56 .5  

0.423 227.6 -24.0 -1 .91 1 . 4 C h  97.4 0.946 17.75R 344.7 532.5 0.967 34.5494. 
8.94 5 . 0 0  13.91 Tho 30.971 296.4  -26.2 56.3 

0 .414 225.4 3.4  6.02 1.405 92.5 0.945 17.785 354.8 532.4 0.983 34.5874. 
8.74 4.99 1 3 . 7 4  ONE 30.971 296.4 -26.2 56.1 

0 . 3 9 3  217.6 -10.5 1.14 1.404 87.6 0.945 17.793 4.9 172.4 0.9840 34.6016 
8.28 4.99 13.28 ONE 30.971 296.4 -26.2 5 6 - 1  

0.415 210.7 -10.2 0.64 1.403 82.7 0 . 9 4 5  17.781 15.1 172.5 0.9710 34.5926 
8.76 5.00 13.76 ONE 30.971 296.4 -26.2 56.1 

0.459 206.1 -9.4 
9.76 5.00 14.7fi 

0.46 1.4C1 77.7 0.947 
ONE 3C.971 296.4 -26.2 

17.752 
56.3 

25.3 172.6 0.9440 34.560A 

C.519 203.9 -9.0 0.36 1.4CO 72.7 0.949 17.705 35.5 172.8 0 .9020  34.508A 
11.18 5.01 16.19 ONE 30.971 296.4 -26.2 56.6 

0.590 203.7 -9.2 0.31 1.39e 67.7 0.952 17.644 45.8 173.1 0.8480 34.439A 
12.94 5.01 17.95 ONE 30.971 296.4 -26.2 57.0 

0.6Pf l  234.2 -20.1 
13.20 4.97 1fl.17 

C.53F 234.9 -20.7 
11.47 4.97 16.44 

0.470 233.5 -21.1 
1’I.GZ 4.96 14.99 

0.424 229.0 -22.7 
8.96 4.96 13.92 

0.450 234.4 15.8 
9.56 4 - 9 6  14.52 

0.392 218.5 -11.1 
8-26  4.96 13.22 

0.412 211.6 -10.7 
8.71 4.96 13.67 

0.455 206.9 -9.8 
9.67 4.96 14.64 

0.514 204.5 -9.3 
11.07 4.57 16.04 

0.584 204.3 -9.5 
12.80 4.98 17.78 

ARRIVAL OATE = 2451740.0 - 
-0.33 1.4C5 112.3 0.951 17.203 314.2 533.8 0.839 33.567A 

TWO 29.109 297.7 -25.9 59.5 

-0 .43  1.406 107,s 0.948 17.275 32*.1 533.5 0.892 33-657A 
TWO 29.109 297.7 -25.9 59.0 

-0.64 1.406 102.6 0.946 17.332 334.1 533.3 0.935 33.730A 
TWO 29.109 297.7 -25.9 58.7 

-1.34 1.406 97.7 0.944 17.375 344.1 533.1 0.965 33.7844 
TWO 29.109 297.7 -25.9 5R.4 

10.36 1.405 92.8 0.944 17.400 354.2 533.0 0.982 3 3 . 8 1 8 ~  
ONE 29.109 297.7 -25.9 58.3 

1.07 1.404 87.9 0 .943  17.408 4.3 173.0 0.9850 33.831A 
ONE 29.109 297.7 -25.9 58.2 

0.58 1.403 83.0 0.944 17.398 14.5 173.1 0.9730 33.824A 
ONE 29.109 297.7 -25.9 58.2  

0.40 1 .401 78.0 0.946 17.372 24.7 173.2 0.9460 33.797A 
ONE 29.109 297.7 -25.9 58.4 

0.32 1.399 73.0 0.948 17.329 34.9 173.4 0.9060 33.753A 
ONE 29.109 297.7 -25.9 56.7 

0.27 1.397 68.0 0.951 17.274 45.1 173.6 0.8520 33.695A 
ONE 29.109 297.7 -25.9 59.1 

I 2  V 2  P S 1 2  R A  

2.12 0.104 155.9 53.4 

2.31 0.106 155.4 53.9 

2.69 0.107 155.1 54.3 

4.19 0.107 154.9 54.4 

-2.83 0.108 154.8 55.1 

0.59 0.108 154.8 54.9 

1.11 0.108 154.9 54.R 

1.33 0.107 155.2 54.6 

1.46 0.106 155.6 54.2 

1.54 0.105 156.2 53.8 

2.C7 0.098 154.1 

2.22 0.099 153.7 

2.52 0.100 153.3 

3.55 0.101 153.1 

-4.26 0.101 153.0 

0.64 0.101 153.0 

1.16 0.101 153.1 

1.37 0.101 153.4 

1.49 0.100 153.8 

1.57 0.099 154.4 

52.4 

52.9 

53.3 

53.4 

54.3 

53.9 

53.8 

53.6 

53.3 

52.9 

OECL SPEED 

24.4 0.170 

24.6 0.169 

24.8 0.169 

25.3 0.169 

23.5 0.168 

24.4 0.168 

24.5 0.169 

24.5 0.169 

24.4 0.170 

24.3 0.170 

24.1 0.166 

24.3 0.165 

24.5 0.165 

24.9 0.164 

22.8  0.164 

24.1 0.164 

24.3 0.164 

24.3 0.165 

24.2 0.165 

24.1 0.166 

2.02 0.091 152.2 51.4 23.8 0.162 

2.13 0.093 151.7 

2.37 0.094 151.4 

3.09 0.094 151.1 

-8.59 0.095 151.0 

0.71 C.095 151.0 

1.22 0.095 151.2 

1.42 0.094 151.4 

1.52 0.093 151.8 

1.59 0.092 152.4 

51.9 

52.3 

52.5 

53.6 

53.0 

52.8 

52.6 

52.3 

52.0 

24.0 0.161 

24.2 0.161 

24.5 0.161 

21.3 0.161 

23.9 0.160 

24.0 0.161 

24.0 0.161 

24.0 0.162 

23.8 0.162 

173 



1978 
EARTh-NEPTUNE 

OEPAnI ARRIVE S P C E O  R A OECL 
O V l  OV2 OVT 

43860.0 51540.0 C.6C4 234 .9  -20.1 
13.31 4.94 1fl.26 

43810 . t  51940.0 0.534 235 .1  -20.6 
11.56 4 .94  16.50 

43880.0 51940.0 0.473 234.4 -20 .9  
10.10 4.93 15.03 

9 x 0  4.93 13.93 

n.24 4 - 9 2  13.16 

43890.0 51940.0 0.425 230.4 -21.8 

43910.0 51940.0 0.391 219.5 -11.7 

k3920 .0  51940.0 0.410 212.4 -11.3 
8 - 6 5  4.93 13.58 

4393r.o 51940.0 0.651 2 ~ 7 . 6  -10.3 

43940.0 5194t .o  c . 5 ~ 9  205.2 -9.7 

9.50 4.93 14.52 

10.05 4 .94  1 5 - 8 9  

43950.0 51940.0 0.519 204.8 -9.8 
12.66 4.94 11.61 

43860.C 52140.0 

43810.0 52140.C 

43880.0 52140.0 

43890.0 52140.0 

43900.0 52140.0 

43910.0 52140.9 

43920.0 52140.0 

43930.0 52140.0 

43940.0 52140.0 

43950.0 52140.0 

43960.0 52140.5 

C.669 235.5 -20.1 
13.43 4.92 18.35 

0 . 5 3 9  236.5 -20.5 
11 .61  4.91 16.58 

0.476 235 .4  -20.7 
10.18 4.90 15.08 

0.628 231.6 -21.1 
9 - 0 5  4.90 13.95 

0.418 219.4 -3R.3 
8.84 4.90 13.74 

0.39~ 220.5 -12 .4  
8.22 4 - 9 0  13.12 

(i.408 213.4 -11 .9  
8.60 4.90 13.50 

0.448 208.4 -10.R 
9.50 4.90 14.49 

0.504 205.9 -10.1 
10.84 4.91 15.75 

0.573 205.4 -10.1 
12.52 4.52 11.44 

0.649 206.6 -10.7 
14.47 4.93 19.40 

I 1 V 1 PSI  I E C C E N  SHA 1HETl 7HET2 PERIbI APHEL 
LEG CDIST R A S  UECLS LAM04 

ARRIVAL O A T €  .I 2451940.0 

-0.21 1.405 112 .6  0 , 9 5 1  16.R92 313.5 534.3 0.835 32.9501 
IC0 31.076 299.0 -15.7 61 .6  

- 0 . 3 4  1.605 107.8 0.948 16.958 323.4 534.0 0.889 33.021A 
7WO 31.C16 299.0 -25.1 61 .2  

-0 .50  1.405 102.9 0.945 17.012 333.4 533.8 0 .933  33.091A 
TU0 31.076 299.0 -25.7 60 .8  

-0 .98  1.405 98.0 0.943 17.051 343.5 533 .1  0.964 33.139A 
TWO 31.076 299.0 -25.7 60.5 

0 .99  1.404 88.2 0 .942  11.083 3.7 173.6 0.9850 33.1811 
ONE 31.076 299.0 -25.7 6 0 . 3  

0.50 1.402 8 3 . 3  0 .943  11.015 13.9 113.6 0 .9140  33.116A 
ONF 31.076 299.0 -25 .1  60.3 

0 .34  1.401 l H . 3  0.944 17.051 24.0 113.7 0.9480 33.154A 
U N E  31 .076  299.0 - 2 5 . 7  60 .5  

0 . 2 1  1.399 73 .4  0 .947  11.013 34.2 173.9 0.9090 13.1111 
O N E  31.016 299.0 -25.7 60 .8  

0 . 2 3  1.391 68.4 0.950 16.962 44.4 114.1 0.8560 33.061A 
O N E  31.016 299.0 -25.1 61 .1  

ARRIVAL OLTE = 2452140.0 

-0.20 1.404 112.9 0.950 16.629 312.8 534.8 0.831 3 2 . 4 2 7 ~  
T C O  29.128 30C.3 -25 .4  63 .8  

-0.26 1.405 108.1 0.947 
T M O  29.128 300.3 -25.4 

16.691 322.8 534.6 0.886 
63 .3  

32.495A 

-0 .37  1.405 103.2 0 .944  16.741 332.8 534.4 0.930 32.5516 
7 M O  29.12R 300.3 -25.4 62 .9  

-0.69 1.405 98.3 0 .943  
T W O  29.128 300.3 -25.4 

16.178 342.8 534.2 0.962 
62 .6  

32.5936 

-6 .34  1.4C4 93 .4  0 . 9 4 2  16.800 352.9 L34.1 0 .981  32.620A 
T W O  29.128 300.3 -25.4 62 .5  

0 . 8 8  1.463 88.5 0.941 16.808 3.0 174.1 0.9850 32.6311 
ONE 29.128 300.3 -25.4 62 .4  

0 . 4 2  1.402 83.6 0 . 9 4 2  
ONE 29.128 300.3 -25.4 

16.H01 
62 .4  

13.2 174.2 0.9150 32.62RA 

0 .28  1.400 78.7 0 .943  16.780 23.4 114.3 0.9510 32.609A 
o w  29.128 300.3 -25.4 62 .6  

0 .22  1.398 7 3 . 1  0 .946  
ON€ 29.128 300.3 -25.4 

16.745 
62.8 

33.6 114.4 0.9120 32.518A 

0 .18  1.396 68.7 0.948 16.698 43.7 114.6 0.8610 32.536A 
ONE 29.128 300.3 -25 .4  63 .2  

0 .16  1.394 63.8 0 .952  16.641 53.9 114.9 0.7980 32.484A 
ONE 29.128 300.3 -25.4 ,63.6 

ARRIVAL O A T E  2452340.0 

1 2 V 2 PSI 2 R A OECL SPEEO 

1.91 0.085 150.2 50.5 23.1 0.159 

2.06 0.087 149 .1  51.0 23.7 0.158 

2.23 0.088 149.3 51.3 23.9 0 .151  

2.13 0.088 149.0 51.6 24.1 0.157 

0.19 0 .089  148.9 52.0 23.1 0.157 

1.29 0.089 149.0 51.9 23.8 0 .151  

1.41 0.088 149.3 51.7 23.8 0 .151  

1.56 0.088 149.1 51.4 23.1 0.158 

1.62 0 . 0 8 1  150.3 51.0 23.6 0.159 

1.92 0.080 147.9 

1.99 C.081 141.4 

2 .11  0 .082  147.0 

2.45 0.083 146.7 

8.11 0.083 146.6 

0.90 0.084 146.6 

1.31 0.083 146.7 

1.52 0.083 147.0 

1.6C 0.082 147.4 

1.65 0.081 148 .0  

1.69 0.080 148.7 

49.5 

50.0 

5c .4  

50.6 

50.2 

51.0 

50.9 

50.8 

50.5 

50.1 

49.7 

23.2 0.156 

23.4 0.155 

23.6 0.155 

23.8 0.154 

25.4 0.154 

23.4 0.154 

23.5 0.154 

23.5 0.154 

23.5 0.155 

23.4 0.156 

23.2 0.157 

43860.0 52340.0 0.614 236.2 -20.1 -0.15 1.404 113.3 0 .950  16.406 312.1 535.3 0.826 31.9851 1.88 0.074 145.4 48.6 22.9 0.154 
13.56 4 .89  18.46 TkO 30.R81 301.6 -25.1 65.9 

43810.0 52340.0 0.543 237.2 -20.5 -0.18 1.405 108.4 0.946 16.463 322.1 535.1 0.883 32.044A 1.93 0.016 144.9 49.1 23.1 0.153 
11.78 4 .89  16.66 TCO 30.801 301.6 -25.1 65.4 

43880.0 52340.0 0.480 236.3 -20.6 -0.26 1.405 103.5 0.944 16.510 332.1 534.9 0 .928  32.093A 2.C1 0.017 144.5 49.4 23.3 0.152 
10.26 4.R8 15.14 TkO 30.R81 301.6 -25.1 65 .0  

43890.0 52340.0 c.430 232.9 -70.6 
9.1C 4 - 8 1  13.98 

16.545 342.1 534.8 0 ,961  
64 .1  

32 130A 2.22 0.078 144.3 49.7 23.5 0.151 

43900.0 52340.0 0.401 225.2 -25 .1  -2.36 1.404 93.8 0 .941  16.567 352.2 534.7 0.980 32.154A 4-13  0.018 144.1 49.7 24.1 0.151 
8.46 4.87 13.33 TWO 30.881 301.6 -25.1 64.6 

43910.0 52340.0 C.3R9 221.5 -13.2 0.75 1.403 R8.9 0.941 16.515 2.4 174.6 0.9860 32.165A 1.03 0.078 144.1 50.1 23.2 0.151 
8.20 4.87 13.0fl ONE 30.881 301.6 -25.1 6 4 . 5  

43920.0 52340.0 0.4C.5 214.3 -12.6 0.33 1.402 83 .9  0.941 16.569 12.5 114.7 0.9160 32.1621 1.46 0.078 144.2 50.0 23.3 0.151 
8.55 4.81 13.42 ONE 30.881 301.6 -25.1 64.5 

43930.0 52340.0 0.444 209.3 -11.3 C.21 1.400 79.0 0.942 16.550 22.7 174.8 0 .9530  32.147A 1.58 0.078 144.5 49.8 23.3 0.152 
9.42 4.88 14.29 ONE 30.881 301.6 -25.1 64.7 

43940.0 52340.0 0.500 206.6 -10.5 0.16 1.398 14.1 0 .945  16.518 32.8 114.9 0.9150 32.1211 1.64 0.017 144.9 49.6 23.2 0.152 
10.72 4.88 15.61 O N E  30.881 301.6 -25.1 64.9 

43950.0 5234G.O 0.561 206.0 -10.4 0 .13  1.396 69.1 0 .947  16.415 43.0 175.1 0.8650 32.085A 1.68 0.076 145.4 49.2 23.1 0.153 
12.38 4.89 17.21 ONE 30.881 301.6 -25.1 65.2 
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43960.0 52340.0 0.643 207.1 -10.9 0 .12  1.394 64.1 0 .951  16.422 53.2 175.3 0.8030 32.041A 1.71 0.075 146.2 48.8 23.0 0.154 
14.31 4.90 19.21 O N E  30.881 301.6 -25 .1  65.6 

ARRIVAL O A T t  2452540.0 

43860.C 52540.0 C.620 236.8 -20 .2  -0.09 1.404 113.6 0.949 16.216 311.4 535.8 0.822 31.610A 1.84 0 .069  142.7 47.1 22.7 0.151 
13.70 4.87 18.57 TWO 29.435 302.9 -24 .8  67.9 

43870.0 52540.0 0.548 238.0 -20 .5  -0.11 1.404 108.8 0.946 16.270 321.4 535.6 0.879 31.662A 1.87 0.011 142.2 48.2 22.8 0.150 
11.89 4.87 16-16 TWO 29.435 302.9 -24.8 67.5 

43880.0 52540.0 0.484 237.3 -20.5 
10.35 4.86 15.21 

-C.16 1.405 103.9 0 . 9 4 3  
Tno 29.435 302.9 -24 .8  

16.315 331.4 535.4 0 .9 ib  
67.1 

31.704A 1.91 0.072 141.8 48.5 23.0 0.150 

43890.0 52540.0 0.433 234.1 -20.2 -0.27 1.404 99.0 0.941 16.348 341.5 535.2 0.959 31.737A 2.03 0 .073  141.6 48.8 23.1 0.149 
9.16 4.85 1 4 . 0 2  TWO 29.435 302.9 -24 .8  66.8 

4390C.O 52540.0 C.4rP 227.8 -21.5 -1.00 1.404 94.1 0.940 16.369 3 5 1 . 5 3 3 5 . 2  0 . 9 7 9  31.759A 2.71 0.074 141.4 48.9 23.4 0.149 
8 .43  4.85 13.28 Tho 29.435 302.9 -24 .8  66 .6  

43910.0 52540.0 0.389 222.4 -14 .2  
8.19 4 .85  13.04 

0.56 1.403 89.2 0.940 
ONE 29.435 302.9 -24.8 

16.377 
66.5 

1.7 175.1  0.9860 31.7691 1.22 0.074 141.4 49.2 23.0 0.149 

43920.0 5254C.O 0.4C83 215.3 - 1 3 . 3  0.22 1.401 84 .3  0.940 16.372 11.8 17%2 0 .9780  31.7611) 1.56 0.074 141.5 69.1 23.1 0.149 
8.50 4.85 13.35 ONE 29.435 302.9 -24.8 66.6 

43930.0 52540.0 0.440 210.2 -11 .8  0 .14  1.400 79.4 0.942 16.355 22.0 175.2 0.9550 31.7551, 1 - 6 5  0.073 141.8 49.0 23.0 0.149 
9 .33  4-86 14.19 U N E  29.435 302.9 -24.8 6 6 . 7  

43940.0 52540.0 0.495 207.4 -11.0 0.11 1.398 74 .4  0.944 16.326 32.1 175.4 0.9190 31.7331 1.69 0.012 142.1 48.7 23.0 0.150 
10.61 4.86 15.47 O N E  29.435 302.9 -24.8 6b.9 

43950.0 52540.0 c.5t2? 206.7 -10 .8  n.09 1.396 69 .5  0 .947 1 6 . 2 ~ h  42.3 175.5 0.8690 31.7026 1.71 0.071 142.7 48.4 22.9 0.151 
12.24 4 .87  17.11 ONE 29.435 302.9 -24.8 h 7 . 3  

4396C.O 52540.0 0.637 207.7 -11.2 0.08 1.394 64.5 0.950 16.236 52.4 175.7 0.8080 31.664A 1.73 0.070 143.4 48.0 22.1 0.152 
14.14 4.88 19.C2 O N t  29.435 302.9 -24.8 67.7 

ARRIVAL O A T t  = 2452740.0 

43860.0 52740.C C.625 237.5 -20.2 -0.C4 1.404 114.0 0.949 16.055 316.7 536.2 0 . 8 1 1  31.293A 1.80 0.065 139.R 46.8  22.4 0.149 
13.84 4.86 18.70 Tho 3P.444 304.1 -24.5 70 .0  

43870.0 52740.0 

4 3 8 8 0 . 0  5274fl.O 

4389c.o 52740.0 

k3900.0 52740.0 

43910.C 52740.0 

43920.0 5 2 7 ~ 0 . 0  

43930.0  52740.0 

43940.0 52740.0 

43950.0 52740.0 

0.553 238.8 -20.5 
12.02 4.85 16-86 

9.4H0 238.3 -20 .4  
10.45 4.84 15.29 

0.436 235.3 -2O.P 
9.23  4.84 14.07  

0.401 229.7 -19 .4  
8.45  4 . 8 3  13.28 

C.388 223.4 -15.5 
8 .18  4 . 8 3  13.01 

C.401 216.3 -14.1 
8.46 5 - 8 3  13.29 

0.437 211.1 -12.4 
9.25 4.84 14.09 

C.49C 208.1 -11.4 
10.50 4.84 15.34 

C.536 2C7.3 -11.2 
12- IC 4.M 16.95 

-0.05 1.404 109.1 0 . 9 4 6  
Tho 30.444 304.1 -24.5 

-0.06 1.404 104.2 0.943 
Tho 30.444 304.1 - 2 4 . 5  

- C . l C  1.404 99.3 0 .941  
TWO 30.444 304.1 -24.5 

- c . ? i  1.403 94.4 0.940 
Tho 30.444 304.1 -24.5 

C.28 1.402 89 .5  0.939 
ONE 30.444 304.1 -24.5 

0.10 1.401 84.6 0.940 
ONE 30.444 304.1 -24.5 

0.06 1.399 79.7 0.941 
O N E  30.444 304.1 -24.5 

0.05 1.398 74.8 0 .943  
ONE 3C.444 304.1 -24.5 

0.04 1.396 69.9 0.946 
ONE 30.442 304.1 -24.5 

16.106 320.6 536.0 0.875 31.3384 
6q -5 

16 .149 330.7 535.8 0.922 31.375A 
61.1 

16.180 340.7 535.7 0.957 31.4046 
68.0 

16.201 350.8 535.6 0 .979  31.4236 
64.7 

16.209 1.0 175.6 0 .9860  31.4321, 
68 .6  

16.205 11.1 175.6 0.9790 31.432A 
b8.6 

16.189 21.2 175.7 0.9570 31.4226 
68.7 

16.162 31.4 175.8 0 .9220  31.403A 
68.9 

16.125 41.5 176.0 0.8740 31.371A 
69.2 

1.81 0.066 139.3 

1 . ~ 3  0.068 138.9 

1.87 0.069 138.6 

2.09 0.069 138.5 

1.49 0.C69 138.5 

1.68 0.069 138.6 

1.72 0.069 138.8 

1.74 0.068 139.2 

1.75 0.067 139.7 

47.3 

47.7 

48.0 

z8.1 

48.3 

48.2 

48.1 

47.9 

47.6 

22.6 0.148 

22.7 0.148 

22.8 0.147 

22.9 0.147 

22.8 0.146 

22.8 0.147 

22.8 0.147 

22.7 0.148 

22.6 0.149 

43960.C 52740.0 0.630 2C8.3 -11.5 0.03 1.394 64.9 0.949 16.P79 51.6 176.2 0.8140 31.345A 1.76 0.066 140.4 47.2 22.5 0.150 
13.98 4.86 18.84 ONE 3C.444 304.1 -24.5 69.6 

ARRIVAL DATE = 2453140.0 

43860.0 53140.0 0.637 238.9 -20.2 Q.06 1.403 114.7 0.949 15.RC3 309.1 537.1 0.807 30.800A 1 - 1 3  0.057 133.0 45.2 21.8 0.146 
14.15 4.83 lR.9R TWU 29.894 306.7 -23 .8  74.0 

43810.0 53140.0 0.563 240.5 -20.5 O.G8 1.404 109-8  0 .945  15.850 319.1 536.9 0.867 30.8331 1.71 0 .059  132.5 45.7 22.0 0.145 
12.28 4.82 17.10 TYO 29.894 306.7 -23.8 73.5 I 

43880.0 53140.0 0 .497 240.2 -20.3 0 .10  1.404 104.9 0.942 15.888 329.2 536.7 0.916 30.861A 1.68 0.060 132.2 46.0 22.1 0.144 
10.66 4.81 15.48 Tho 25.894 306.7 -23.8 73.1 

4389C.P 53140.0 0.442 237.7 -19.6 0 .16  1.404 1OC.l 0.940 15.918 339.2 536.6 0.953 30.8831 1.62 0.061 132.0 46.3 22.2 0.144 
9.38 + .a i  14.19 TWO 2 9 . ~ 9 4  306.7 -23.8 72.9 

43900.0 53140.0 0.404 232 .9  -17.7 0 .38  1-403 95.2 0.939 15.937 349.3 536.5 0.976 30.8981 1.40 0.062 131.9 +6.5 22.2 0.143 
8.53 4.80 13.34 TWO 29.894 306.7 -23.8 72.7 

43910.0 53140.0 0 .389  224.7 -20.5 -0.93 1.402 90.3 0.938 15.946 359.5 536.5 0.986 30.9061. 2.70 0.C62 131.9 46.5 22.7 0.143 
8.19 4.8C 12.99 ONE 29.894 306.7 -23.8 72.6 

43920.0 53140.0 0.397 218.4 -15.9 -0.21 1.401 85.4 0.938 15.944 9.6 176.5 0 .9810  30.9064 1.98 0.062 132.0 46.6 22.4 0.143 
8.38 4.80 13.18 ONE 29.894 306.7 -23.8 72.6 
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43930.0 53140.0 0.430 213.0 - 1 3 . 7  -0.12 1.399 R0.5 0.940 15.931 19.7 116.6 0 .9620  30.900A 1.88 0.061 132.2 46.5 22.4 0.143 

. 43940.0 53140.0 0.480 209.8 -12.4 -0.09 1.397 15.5 0.942 15.908 29.8 116.1 O.9&0 30.8871, 1.05 0 .061  132.5 46.3 22.3 0.144 

9.09 4.81 13.90 ONE 29.894 306.7 -23.8 72 .7  

10.27 4.81 15.08 ONE 29.894 306.1 -23 .8  12.9 

43950.0 53140.0 0.545 208.1 -12.0. -0.07 1.395 70.6 0 .944  15.816 39.9 116.8 0 .8820  30.8691 1.82 0 .059  132.9 46.0 22.2 0.141 
11.R2 4.82 16.64 ONE 29.8'34 306.7 -23.8 13.1 

43960.0 53140.0 0.618 209.5 -12.2 -0.06 1.393 65 .1  0 .948  15.835 50.0*176.9 0.8140 30.846A 1.81 0.058 133.5 45.7 22.0 0-14b 
13.65 4 . 8 3  18.48 ONE 2s.894 306.7 -23.8 73 .5  

ARRIVAL OATE - 2453540.0 

43860.0 53540.0 0.65C 240.3 -20.3 C.16 1.403 115.5 0.949 15.626 301.5 53c.8 0.796 30.456A 1-67  0.051 125.0 43.8 21.3 0.145 
14.47 4.81 19.28 TWO 29.388 309.1 -23.1 17.8 

4 3 ~ 7 0 . 0  53540.0 0.515 242.1 -20 .5  0 .19  1.404 110.6 0.943 15.669 311.5 537.7 0.858 3 0 . 4 8 0 ~  1.63 0.052 124.1  44.2 21.5 0.143 
12 .51  4.80 11.37 TYO 29.3M8 309.1 -23.1 17 .3  

43889.0 53540.0 0 .921  242.2 -20 .3  0 .24  1.404 105.7 0 .942  15.105 327.6 531.5 0.909 30.5001 1.56 0.054 124.5 44.6 21.6 0.142 
l0.9C 4 .79  15.69 Tho 29.388 309.1 -23 .1  77.0 

4389C.P 53540.0 0.45C 240.1 -19.5 P.36 1.4C3 100.8 C.940 15.732 331.7 537.4 0 .948  30.5171 1.43 0.055 124.4 44.9 21.7 0.141 
9.56 4 .79  14.34 T k O  29.388 309.1 -23.1 7 6 . 1  

43900.0 53540.0 C.4C9 235.7 -17.2 0 .73  1.403 9 5 . 9  0.936 15.751 341.8 531.4 0.974 30.528A 1.05 0.055 124.3 45.1 21.6 0.141 
8.64 4.18 13.42 T k O  29.388 309.1 -23.1 76.5 

43910.0 53540.0 0.466 211.4 - 5 5 . 9  -12.34 1.402 91.0 0.937 
9.93 4.79 14.72 ONE 29.388 309.1 -23.1 

15.760 357.9 537.3 0.986 
76.6 

30.534A 14.11 0.056 124.3 43.5 25.6 0.142 

43920.0 5354C.C 0.394 220.6 -1M.2 -0.66 1.40C 86.1 0 .938  15.759 8.0 111.3 0.9630 30.5356 2.42 0.056 124.4 45.0 22.1 0.140 
R . 3 1  4.18 13.09 ONE 29.386 309.1 -23.1 16 .4  

43930.0 53540.0 0 . 4 2 3  215.1 -15.2 4 - 3 4  1.399 81.2 0 .939  15.149 18.1 177.4 0.9660 30.532A 2.09 0 .055  124.5 45.0 22.0 0.141 
8 .94  4.78 13.12 ONE 29.388 309.1 - 2 3 . 1  76.5 

43940.0 53540.0 Q .411  211.6 -13.5 -0 .24  1 .391 16 .3  0 .941  15.129 28.2 177.4 0.9350 30.5236 1.97 0.055 124.8 44.9 21.9 0.141 
1C.C5 4 .19  14.84 ONE 29.38R 309.1 -23.1 76.6 

43950.0 53540.0 0.533 210.3 -12.R -0 .19  1.395 71 .4  0 .943  15.101 3R.3 171.5 0.6910 30.511A 1.91 0 .054  125.1 44.6 21.1 0.142 
11.54 4.80 16.33 ONE 29.388 309.1 -23 .1  76.9 

4396C.0 53540.0 0.605 21C.R -12 .9  -0.16 1.393 66 .5  0.947 15.665 48.4 111.7 0.8350 30.495A 1.87 0.052 125.5 44.3 21.6 0.144 
13.32 4.81 1R.13 O N E  29.388 309.1 -23.1 77.2 

ARRIVAL O A T E  = 2453940.0 

43870.C 5394C.O 0.587 243.8 -20.6 0.29 1.4C3 111.4 0.945 15.546 315 .9  538.4 0.848 30.244A 1.55 0 .041  115.7 42.9 21.0 0.141 
12 .81  4 .79  11.66 Two 29.075 311.6 -22.3 81.0 

43880.0 53940.0 0.518 244.2 -20.4 0.37 1 - 4 0 ?  106.5 0 .942  15.579 325.9 538.3 0.901 30-257A 1.45 0 .049  115.7 43.3 21.1 0.140 
11.16 4.78 15.94 Tho 29.015 311.6 -22 .3  80.1 

4389C.O 53940.0 0 .458  242.4 -19.5 
9 .75  4 .71  14.53 

C.52 1.403 101.6 0 .940  
T W O  29.015 311.6 -22.3 

30 a 2696 1.28 0.050 115.8 43.6 21.2 0.139 

43900.0 53940.0 0 .415  738.5 -17.1 0 . 9 4  1 .403  96 .1  0.93R 15.624 346.2 538.1 0.971 30.211A 0.84 0 .051  115.8 43.8 21.1 0 . 1 3 9  
8.76 4.17 13.52 TWO 29.075 311.6 -22.3 80.2 

43910.0 53940.0 C.410 236.6 1 .8  
8 -67  4.17 13.43 

6.58 1.402 91.8 0 .931  
TWO 29.C15 311.6 -22.3 

15.633 356.3 536.1 0.985 
80.1 

30.28lA -4.31 0.051 115.9 44.5 19.6 0.139 

43920.0 53940.0 0.392 222.6 -21.4 -1.36 1.400 86.9 0 .931  15.634 6.4 178.1 0.9850 30.2834 3.11 0.051 115.9 43.7 21.9 0.139 
8.27 4.71 13.03 ONE 29.015 311.6 -22.3 80.1 

43930.0 53940.0 0 .411  217.2 -16.9 
8.RO 4.71 13 .51  

-0.62 1.399 82.0 0 .938  
O N E  29.015 311.6 -22.3 

15.625 
80.1 

16.5 178.1 0.9700 30.2810. 2.35 0.051 116.0 43.7 21.6 0 .  139 

43940.0 53940.0 0.462 213.5 -14.7 -0.41 1.397 77.1 0.940 15.609 26.6 7 8 . 2  0.9420 30.215A 2.12 0.050 116.1 43.6  21.5 0.140 
9.83 4 - 7 1  14.60 ONE 29.C15 311.6 -22 .3  80.3 

43950.0 53940.0 0.522 211.9 -13.1 -0.31 1.395 12.2 0.942 15.584 36.6 118.3 0 .9000  30.2686 2.01 0.049 116.3 43.4 21.4 0.150 
11 .26  4.7R 16.04 O N E  29.015 311.6 -22.3 80 .5  

43960.0 53940.0 0.592 212.1 -13.6 -0.26 1.393 61.4 0 .946  15.552 46.6 178.3 0.8460 30.2574 1.94 0.048 116.5 43.2 21.2 0.142 
12.99 4 .79  17.7R ONE 29.015 311.6 -22.3 80.7 

ARRIVbL O A T E  - 2454340.0 

43810.0 54340.0 0.600 245.4  -20.7 
13.20 4 - 7 8  11.9R 

0.38 1.403 112.3 0 .946  
TU0 29.C46 314.1 -21.6 

15.468 314.1 539.1 0.838 
84.5 

30,099A 1.48 0.044 105.8 41.9 20.6 0.141 

43880.0 54340.0 0.529 246.1 -20.4 0 .47  1.403 101.3 0 .942  15.500 324.2 539.0 0.893 30.101A 1.31 0.046 106.1 42.2 20.7 0.139 
11.44 4.17 16.21 T Y O  29.046 314.1 -21.6 84.1 

43890.0 54340.0 0 .468  244.8 -19.5 0.65 1.403 102.4 0 .940  15.525 334.4 538.9 0.937 30.113A 1.16 0.047 106.4 42.5 20.8 0.138 
9 .91  4.76 14.73 TU0 29.046 314.1 -21.6 83.9 

43900.0 54340.0 0.411 241.2 -17.2 1.08 1.4C2 97.5 0.938 15.543 344.5 538.9 0.967 30.llSA 0.70 0.048 1G6.6 42.7 20.7 0.130 
8.90 4.76 13.66 TU0 29.046 314.1 -21.6 83.7 

43910.0 54340.0 0.4CG 231.3 -6.9 3 .64  1.401 92.6 0 .937  15.553 354.6 538.8 0.984 30.121A -1.08 0.048 106.7 43.2 19.9 0.137 
8.44 4.76 13.19 TWO 29.046 314.1 -21.6 83.6 
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- 
1978 '- 

EARTC-NEPTUNE 

DEPART ARRIVE SPEED 
O V I  

w~ 
O V Z  

OECL 
OVT 

43920.0 54340.0 0.393 224.1 -26.6 
8.29 4.76 13.04 

8.m 4.76 13.44 

9.62 4.76 14.39 

10.98 4.77 15.75 

43930.0 54340.0 0.411 219.4 -18.9 

43940.0 54340.0 0 . 4 5 3  115.4 -16.1 

43956.0 54340.0 0.510 213.6 -14.8 

43960.0 54340.0 

I 1  
LEG 

V 1 PSI 1 ECCEk 
CDIST RAS OECLS 

SUA THETl THE12 PERIH 
LAHOA 

APHEL v z  PSI  2 R A  OCCL SPEED 

-2.62 1.400 87.7 0.937 15.534. 4.7 178.8 0.91i60 3 0 . 1 2 3 ~  4.36 0.048 106.8 42.4 21.9 0.138 

-F.W 1.399 82.8 0.937 15.548 14.8 178.8 0.9740 30 .122~  2.69 0.048 106.8 42.6 21.4 0.138 

-0.61 1.197 7n.o 0.91~ 15.533 24.9 178.4 0 . 9 4 ~ 0  3 0 . 1 1 9 ~  2.30 0.047 106.11 42.5 21.2 0.138 

ONE 29.046 314.1 -21.6 83.6 

ONE 29.046 314.1 -21.6 83.6 

ONE 29.046 314.1 -21.6 83.7 

-0.46 1.395 73.1 0 .941  15.511 34.9 178.9 0.9080 30.1151 2.12 0.046 106.7 42.4 21.1 0.139 
ONE 29.046 314.1 -21.6 83.9 

-0.37 1.393 68.2 0.945 
ONE 29.046 314.1 -21.6 

15.483 
8* .1  

2.01 0.045 106.1 42.2 20.9 0 .  140 
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1980 
EARTH-NEPTUNE 

DEPART ARRIVE SPEED R A OECL I 1 V 1 PS1 1 ECCEN SMA THE11 THE12 PERIH APHEL 
O V l  OV2 O V T  LEG C O l S T  R A S  OECLS LAIIOA 

ARRIVAL DATE = 2446110.0 

I 2 V 2 PSI 2 R A OECL SPEED 

ARRLVbL DATE = 2446310.0 

-0.04 0.796 176.3 71.1 27.5 0.806 

0.38 0.798 176.2 71.1 27.5 0.808 

0.69 0.800 176.2 71.2 27.5 0.810 

0.94 0.802 176.3 71.1 27.5 0.811 

44270.0 46310.0 0.637 244.5 -16.8 1.81 1.612 99.3 1.547 -1.762 344.7 486.4 0.964 NA 
14.14 17.84 31.98 ONE 29.838 261.5 -28.5 9.2 

44280.0 46310.0 0.606 239.7 -16.5 1.50 1.612 93.5 1.562 -1.751 354.3 485.9 0.984 NA 
13.36 17.89 31.26 ONE 29.838 261.5 -28.5 9.2 

44290.0 46310.0 0.602 233.5 -15.6 1.31 1.611 87.4 1.567 -1.742 4.2 125.8 0.9870 NA 
13.76 17.94 31.20 ONE 29.838 261.5 -28.5 9.1 

4*300.0 46310.0 0.628 227.3 -14.5 1 - 2 0  1.611 81.1 1.560 -1.735. 14.5 126.0 0.9720 NA 
13.93 17.98 31.90 ONE 29.838 261.5 -28.5 9.@. 

ARRIVAL DATE * 2446510.0 

-0.75 0.711 176.0 71.0 27.4 0.723 

-0.04 0.713 175.9 71.1 27.5 0.725 

0.39 0.715 175.9 71.2 27.5 0.726 

0.70 0.717 175.9 71.2 27.5 0.728 

0.94 0.717 175.9 71.2 27.6 0.729 

44260.C 46510.0 0.631 244.5 -15.4 
i 4 . r o  15.74 29.74 

44270.0 46510.0 0.586 241.0 -15.9 
12.85 15.78 28.64 

2.41 1.572 103.1 1.414 
ONE 30.315 262.8 -28.6 

-2.275 337.7 490.9 0.941 
10.5 

NA 

1.81 1.573 97.5 1.430 - 2 . 2 5 ~  347.2  490.1 0.971 NA 
ONE 30.315 262.8 -28.6 10.4 

1.48 1.572 91.8 1.439 
ONE 30.315 262.8 -28.6 

-2.245 356.9 489.8 0.986 
10.3 

NA 44280.C 46510.0 0.562 235.5 -15.4 
12.26 15.82 28.98 

44290.0 46510.0 0.566 229.0 -14.4 
12.35 15.86 28.21 

44300.0 46510.0 0.599 222.9 -13.3 
13.18 15.88 29.07 

1.2V 1.572 85.9 1.440 -2.236 7.0 129.7 0.9840 NA 
ONE 30.315 262.8 -28.6 10.3 

1.18 1.571 79.7 1.433 -2.229 17.4 130.1 0.9640 NA 
ONE 30.315 262.8 -28.6 10.3 

ARRIVAL 

3.96 1.542 106.7 1.313 
ONE 30.375 264.2 -28.7 

2.44 1.542 101.5 1.329 
ONE 30.375 264.2 -28.7 

1.81 1.542 96.0 1.340 
ONE 3C.375 264.2 -28.7 

1.47 1.542 9L.4 1.346 
ONf 30.375 264.2 -28.7 

1.28 1.541 84.6 1.345 
ONE 30.375 264.2 -28.7 

1.16 1.540 78.6 1.337 
ONE 30.375 264.2 -28.7 

1.09 1.538 72.4 1.322 
ONE 30.375 264.2 -28.7 

DATE - 2446710.0 

-2.913 330.6 495.1 0.912 NA 
11.8 

-2.888 339.'9 494.2 0.950 NA 
11.6 

-2.869 349.5 493.6 0.976 NA 
11.5 

-2.854 359.3 493.3 0.987 NA 
11.5 

-2.844 9.5 133.4 0.9810 NA 
11.5 

-2.8% 20.0 133.8 0.9570 NA 
11.5 

-2.834 30.8 134.7 0.9140 NA 
11.6 

44250.C 46710.0 0.046 244.2 -12.1 
14.38 14.03 28.41 

-2.40 0.640 175.7 70.9 27.3 0.653 

-0.78 0.642 175.6 71.0 27.4 0.655 

-0.04 0.644 175.5 71.1 27.5 0.657 

0.4~ 0.645 175.5 71.2 21.5 0.658 

0.71 0.646 175.5 71.2 27.5 0.659 

0.95 0.647 175.6 71.1 27.6 0.660 

1.16 0.647 175.7 71.0 27.6 0.660 

4426C.0 46710.0 0.588 241.8 -14.5 
12.89 14.08 26.97 

44270.0 46710.0 0.547 237.6 -14.9 
11.89 14.12 26.0P 

44280.0 46710.0 0.530 231.6 -14.4 
11.46 14.15 25.60 

4429c.o 46710.0 0.540 225.0 -13.3 
11.71 14.17 25.88 

44300.C 46710.0 0.579 219.1 -12.1 
12.68 14.19 26.87 

44310.C 46710.0 0 . 6 4 3  215.0 -11.3 
14.31 14.21 28.52 

ARRIVAL DATE - 2446910.0 

4.16 1.518 105.3 1.251 -3.679 332.5 498.1 0.922 NA 
UNE 29.765 265.5 -28.7 13.0 

44250.0 46910.0 0 . ~ 9  242.4 -10.9 
13.44 12.68 26.12 

-2.59 0.581 175.3 70.9 27.2 0.596 

-0.82 0.583 175.2 71.0 27.4 0.597 

-0.04 0.585 175.2 71.1 27.5 0.599 

0.41 0.586 175.1 71.2 27.5 0.600 

0.72 0.587 175.2 71.1 27.5 0.600 

0.96 0.587 175.3 71.1 27.6 0.601 

1.17 0.587 175.4 70.9 27.5 0.602 

5426C.O 46510.0 0.554 235.3 -13.6 
12.C4 12.72 24.76 

2.48 1.519 13'2.1 1.262 -3.649 141.9 497.4 0.957 NA 
ONE 29.765 265.5 -28.7 12.8 

44270.C 46910.0 0.518 234.5 -14.0 
11.16 12.75 23.90 

1 .81  1.518 94.8 1.270 -3.626 351.5 496.8 0.979 NA 
ONE 29.765 265.5 -28.7 12.7 

1.46 1.518 89.2 1.273 -3.609 1.4 136.6 0.9870 NA 
ONE 29.765 265.5 -28.7 12.7 

44280.0 46910.0 0 . 5 ~ 6  228.2 -13.4 
10.87 12.77 23.64 

44290.0 46910.0 C.522 221.5 -12.2 
11.26 12.79 24.05 

1.26 1.517 83.5 1.272 -3.598 11.7 136.8 0.9770 NA 
ONE 29.765 265.5 -28.7 12.7 

1.14 1.515 77.6 1.264 -3.592 22.2 137.3 0.5500 NA 
ONE 29.765 265.5 -28.7 12.8 

44300.0 46910.0 4.565 215.9 -11.1 
12.33 12.80 25.14 

44310.0 46910.0 0.633 212.2 -10.4 
14.04 12.82 26.R5 

1.07 1.514 71.5 1.252 -3.591 33.1 138.2 0.9040 NA 
ONE 29.765 263.5 -28.7 12.9 

ARRIVAL DATE - 2447110.0 

44250.0 47110.0 0.5RO 245.7 -9.4 4.40 1.500 104.1 1.200 -4.639 334.1 501.0 0.930 NA 
12.69 11.53 24.25 ONE 30.860 266.9 -28.8 14.2 

-2.82 0.531 174.9 70.8 27.2 0.547 

-0.85 0.532 174.8 71.0 27.4 0.548 

-0.04 0.534 174.8 71.1 21.5 0.549 

0.41 0.535 174.7 71.1 27.5 0.550 

44260.0 47110.0 0.526 237.0 -12.7 2.53 1.500 99.0 1.209 -4.602 343.6 500.3 0.962 NA 
11.37 11.59 22.96 ONE 30.860 266.9 -28.8 14.1 

44270.0 47110.0 0.494 231.7 -13.1 1.81 1.500 93.7 1.215 
10.6P 11.61 22.21 ONE 3F.860 266.9 -28.8 

-4.573 353.3 499.8 0.982 NA 
14.0 

4428C.O 47110.0 0.487 225.1 -12.4 1.45 1.499 88.2 1.216 -4.554 3.3 139.7 0.9860 NA 
10.43 11.63 22.06 ONE 30.860 266.9 -28.8 13.9 
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1980 
C-ARTH-NEPTUNE 

DEPART ARRIVE SPEEU R A OECL I 1 V 1 PSI 1 ECCEN SMA THE11 THE72 PERlH APHEL 1 2 V 2 P S I  2 R A OECL SPEEO 
OV1 O V 2  O V T  LEG C O I S T  R A S  OECLS LAHOA 

44290.0 47110.0 0.508 218.5 -11 .3  1.24 1.498 82.5 1.214 -4.542 13.6 139.9 0.9740 NA 0.73 0.535 174.8 71.1 27.5 0.550 
10.93 11.64 22.57 ONE 30.860 266.9 -28.8 14.0 

44300.0 47110.0 0.556 213.2 -10.3 1.11 1.496 76.7 1.208 -4.538 24.2 140.4 0.9430 NA 0.97 0.535 174.9 71.0 27.5 0.551 
12.09 11.66 23.75 ONE 30.860 266.9 -28.8 14.0 

0 .625  209.9 -9.7 
13.84 11.66 25.51 

1.04 1.494 7C.8 1.197 
ONE 30.860 266.9 -28.8 

-4.540 
14.2 

35 .5  141.3 0 .8950  NA 1.17 0.535 175.0 70-8 27.5 0.551 

ARRIVAL DATE * 2447310.0 

44250.0 47310.0 0 .556  239.3 -8.9 
12.11 10.62 22.73 

4.68 1.485 103.1 1.160 
ONE 29.346 268.2 -2R.R 

-5.860 335.5 503.6 0.936 
15.5 

NA -3.09 0.487 174.4 70.8 27.1 0.504 

44260.0 47310.0 0 .504  235.0 -11.8 2 .57  1.485 98.0 1.166 -5.812 345.1 502.9 0.966 NA -0.90 0.488 174.4 70.9 27.4 0.505 
10.84 10.64 21.48 ONE 29.346 268.2 -28.8 15.3 

4427n.c 47310.0 0.476 229.3 -12 .3  

4428o.c 47310.0 0.473 222.4 -11 .6  
10.10 i p . 6 ~  20.78 

10.16 10.66 211.83 

44290.0 47310.0 0.498 215.9 -10.5 
10.69 10.69 21.38 

443nc.o 47310.0 0.549 210.9 -9.5 
11.92 10.69 22.61 

1.81 1.484 92.R 1.170 -5.777 354.9 502.6 0 .983  
ONE 29.346 26R.2 -28.R 15.3 

1 . 4 4  1.483 87.3 1.171 -5.755 4.9 142.5 0.9850 
ONE 29.346 268.2 -28.8 15 .2  

1.22 1.482 81.8 1.169 -5.743 15.3 142.7 0.9700 
ONF 29.346 268.2 -2R.8 15.3 

1.09 1.4Ml 76 .1  1.163 -5.741 25.9 143.3 0 .9380  
ONE 29.346 268.2 -28.8 1 5 . 4  

1.02 1.479 7C.Z 1.154 -5.748 36.8 144.2 0.8870 
ONE 29.346 268.2 -28.8 15.5 

NA -0.05 0.489 174.3 71.0 27.5 0.506 

NA 0 .42  0.490 174.3 71.0 27.5 0.507 

NA 0.74 0.490 174.4 70.9 27.5 0.507 

NA 0.98 0.490 174.5 70.8 27.5 0.5G7 

NA 1.18 0.490 174.6 70.7 27.5 0.508 44310.0 47310.0 0.620 208.0 -9 .1 
13.70 10.70 24.40 

ARRIVAL DATE 2447510.0 

5 - 0 2  1.472 102 .3  1 .126  -7.446 336.8 506.0 0 .941  
ONE 31.146 269.6 -78.8 16.8 

44250.C 47510.0 0.538 238.2 -6 .4  
11.65 9.83 21.47 

NA -3 .42 0.448 174.0 70.6 27.1 0.467 

NA -0.95 0 .449  173.9 70.7 27.3 0.467 

NA -0.C5 0.450 173.9 70.8 27 .4  0.468 

NA 0 .43  0.451 173.9 70.8 27.5 0.469 

NA 0 .75  0.451 173.9 70.8 27.5 0.469 

NA 0.99 0.451 174.1 70.6 27.5 0.469 

NA 1.19 0.450 174.2 70.5 27.5 0.470 

0.487 233.2 -11.0 
10.42 9.85 20.27 

2 .63  1.472 97 .2  1.131 
ONE 31.146 269.6 -28.8 

-7 .383 346.4 505.4 0 .969  
16.7 

44270.0 47510.0 0.462 227.1 -11.6 
9.83 9.86 19.69 

44280.0 47510.0 0.462 220.1 -10.9 
9.R5 9.87 19.72 

1.132 1.472 92 .0  1.134 -7.339 356.2 505.1 0 .984  
LlNE 31.146 269.6 -28.8 16.6 

1.42  1.471 86.6 1.135 -7.311 6.4 145.1 0.9840 
ONE 31.146 269.6 -28.8 16.6 

1.20 1.476 81.1 1.132 -7.300 16.7 145.4 0.9670 
ONE 31.146 269.6 -2R.8 1 6 . 9  

1.07 1.468 75.5 1.128 -7.303 27.4 145.9 0.9320 
ONE 31.146 269.6 -28.8 16.7 

0 .99  1.466 69.7 1.120 -7.317 38.3 146.9 0.8810 
ONE 31.146 269.6 -28.8 16.9 

44290.0 47510.0 0.491 213.7 -9.8 
10.51 9.88 20.39 

44300.0  4751L.C 0.544 209.1 -8 .9  
11.79 9.R9 21.68 

44310.0 47510.C 0 .616  206.5 -8.6 
13.60 9.89 23.49 

ARRIVAL OAT€ = 2447710.0 

- 4 . 8 3  1.461 111.4 1.087 -9.815 319.0 509.9 0 .858  
T k O  29.183 270.9 -28.8 18.6 

5.44 1.4b2 101.6 1.C99 -9.563 337.9 508.2 0 . 9 4 5  
ONE 29.183 270.9 -28.8 1 8 . 1  

4423C.O 47710.C 0.639 232.1 -29.5 
14.20 9.11 23.31 

44250.0 47110.0 0.523 237.3 -4 .6  
11.29 9 .15  20.45 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6 - 2 6  0.410 173.8 

-3.84 0.413 173.5 

-1.00 0.414 173.4 

-0.05 0 .415  173.4 

0.44 0 .416  173.4 

0.77 0.416 173.5 

1 -00  0 .416  173.6 

1.20 0 .415  173.8 

69 .8  

70.5 

70.6 

70.6 

70.6 

70.6 

70.4 

70.2 

27.9 0.431 

27.0 0.434 

27.3 0.434 

27.4 0.435 

27.5 0.435 

27.5 0.436 

27.5 0.436 

27.5 0.436 

44260.C 47710.0 0.473 231.7 -10.3 
10.C9 9.17 19.25 

2 .68  1.462 96.5 1.103 
ONE 29.183 270.9 -28 .8  

-9.478 347.5 507.7 0.972 
18.0 

4427c.n 4771c .o  0.450 225.2 - 1 i . n  

44280.0 47710.0 0.454 218.2 -10.2 

9.56 9.18 18.74 

9.65 9 .19  18.84 

1.82 1.462 91 .4  1.105 -9.419 357.4 507.5 0 .985  
ONE 29.183 270.9 -28.8 17.9 

1.41 1.461 86.0 1.105 -9.386 7.6 147.5 0.9820 
ONE 29.183 270.9 -28.8 17 .9  

1-18 1.459 8C.6 1.103 -9.375 172.9 147.8 0.9640 
ONE 29.183 270.9 -28.8 18.0 

1 .05  1.458 75.0 1.C99 -9.386 28.6 148.4 0.9280 
ONE 29.183 270.9 -28.8 18.1 

44290.0 47710.0 0.485 211.9 -9.2 
10.38 9 .20  19.57 

44300.0 47710.0 0 .54C 207.5 -8 .4 
11.69 9.20 20.90 

44310.0 47710.0 0.612 205.2 -R.2 
13.51 9.21 22.72 

0 .96  1.456 69.3 1.093 
ONE 29.183 27C.9 -28.8 

-9.414 
18.3 

39.5 149.3 0.8750 

ARRIVAL DATE * 2447910.0 

-4.21 1.453 11G.8 1.067 -12.867 319.8 511.8 0.864 
Tho 31.142 272.3 -28.8 20.0 

4423C.C 47510.0 0.621 231.6 -28.3 
13.75 8.55 22.29 

44250.0 47510.0 0.513 236.7 -2 .6  
11.03 8.58 19.61 

44260.0 47510.0 0.461 230 .4  -9.5 
9.82 8.59 18.41 

44270.0 47510.0 0.441 223.6 -10.4 
9.35 8.60 17.95 

NA 5.66 0.379 173.3 69.5 27.9 0.402 

NA -4 .38 0.382 173.0 70.2 26.8 0.405 

NA -1 .06 0.383 172.9 70.3 27.2 0.405 

NA -0.05 0.384 172.9 70.4 27.4 0.405 

5 .98  1.454 101.0 1.076 - 
ONE 31.142 272.3 -28 .8  

.12.498 338.8 510.3 0.949 
19.6 

2.75 1.454 96.0 1.079 -12.377 348.5 509.9 0.974 
ONE 31.142 272.3 -28.8 19.4 

1 .82  1.453 90.8 1.080 -12.296 358.4 509.7 0.985 
ONE 31.142 272.3 -28.8 19.3 



1980 
FARTH-NEPTUNE 

DEPART ARRIVE SPEED R A OECL 
ovi O V P  ovr 

44280.0 47910.0 0.447 216.5 -9.7 
9.50 8.61 1 8 - 1 1  

44290.0 41910.0 0.480 210 .4  -8.7 
10.21 8.62 18.88 

44300.0 41910.0 C.536 2C6.3 -8 .0 
11.61 8.62 2C.23 

44310.0 47910.0 0.609 204.2 -7 .9  
13.44 8.62 27.01 

I 1 V 1 P S I  1 ECCEN SMA THE11 THE12 PERIH APHEL 
LEG COIST RAS OECLS LAMOA 

1.40 1.452 85.5 1.080 -12.254 8.6 149.1 0.9810 NA 
ONE 31.142 212.3 -28.8 19.3 

1 .16  1.451 80.2 1 .078  -12.247 19.0 150.0 0.9610 HA 
ONE 31.142 272.3 -28.8 19.4  

1.02 1.449 14.1 1.075 -12.272 
ONE 31.142 212.3 -2R.8 19.5 

29.6 150.6 0 .9240  NA 

0.94 1.441 69.0 1 .071 -12.325 40.5 151.4 0.0110 NA 
ONE 31.142 212.3 -28.8 19.7 

ARRIVAL DATE - 2448110.0 

4423C.O 48110.0 0 .6Cl  231.1 -21.2 -3.69 1.446 110.3 1.050 -11.370 320.5 513.1 0.868 NA 
13.38 8.06 21.44 TWO 29.320 273.6 -28.8 21.4 

44240.0 48110.0 0.631 224 .1  -55 .1  -15.16 1.447 105.5 1.054 -17.046 329.8 512.9 0.915 N I  
13.99 8.09 22.OR TXO 29.320 273.6 -2R.8 21.5 

4425C.O 48110.0 0.5C5 736.4 -0 .2  6.7C 1.447 1OP.5 1.C57 -16.794 339.5 512.3 0.951 NA 
10.87 8 .09  18.95 CINE 29.320 273.6 -28.8 21.0 

44260.0 48110.0 0.452 229.3 -8.0 2.82 1.447 95.5 1.059 -16.609 349.3 511.9 0.915 NA 
9.60 8.10 11.70 ONE 29.m 213.6 -28.8 20.8 

44270.0 48110.0 0 . 4 3 3  2 2 2 . 3  -9 .9  
9 - 1 7  8.11 17.28 

1.82 1.446 9C.4 1.060 -16.4'11 359.2 511.7 0.985 
ONE 29.320 273.6 -28.8 20.R 

NA 

44280.C 4R110.0 0.442 215.2 -9 .3  1 .38  1.445 85.2 1.060 -16.434 9.4 151.7 0.9800 NA 
9 . 3 1  8.11 17.48 ONE 29.320 273.6 -28.0 20.8 

44290.0 4 ~ 1 1 0 . 0  0.477 209.2 - 8 . 3  1.14 1.443 79.8 1 . 0 5 ~  -16.635 1 9 . 6  152.0 0.9590 NA 
i n . 1 8  8.12 18.30 ONE 29.320 273.6 -28.8 20.8 

44300.0 4811G.O 0 . 5 3 4  205 .2  -7 .1  1.OC 1.442 74 .4  1.056 -16.488 3Ci.4 152.6 0.9210 NA 
11.55 8.12 19.67 ONE 29.32C 273.6 -28.8 21.0 

4431C.C 48110.0 C.bC7 203.4 -7 .6  0 .91  1.440 68.8 1.052 -16.586 41.3 153.4 0.8670 N 4  
13.30  8.17 21.50 ONE 29.320 213.6 -28.n 21.2 

ARRIVAL DATE = 2448310.0 

44230.C 4R310.0 0.595 230.8 -26 .3  -3 .21  1.440 109.9 1.P35 -24.666 321.0 515.4 0.872 NA 
13.09 7.64 20.73 TWO 30.846 275.0 -28.1 22.9 

44240.0 413310.0 0.516 226.0 -46.0 -11.00 1.441 105.1 1.038 -24 .041 330.4 514.6 0.918 NA 
12.61 7.66 20.27 l h 0  30.846 275.0 -28 .1  22 .9  

44250.6 48310.0 0.5P3 2 3 t . 5  2 . 9  7.69 1.441 100.1 1.040 -23.6Cb 340.1 514.1 0.954 NA 
1C.80 1.66 18.46 ONE 30.846 215.0 -28.7 22.5 

44260.0 40310.0 C.444 228.4 -8.2 2.91 1.441 95.2 1.042 -23.296 349.9 513.7 0.916 NA 
9.42 7.67 17.09 ONE 30.846 215.0 -28.1 22 .3  

44270.0 48310.0 0.427 221.2 -9 .5  
9.03 7 - 6 8  16.71 

1.83 1.440 9C.O 1.043 -23.104 359.9 513.5 0.985 
ONE 30.846 275.0 -28.7 2 2 . 3  

NA 

44280.0 48310.0 0.437 214.1 -8.9 1.36 1.439 04.8 1.043 -23.021 10.1 153.6 0.5190 NA 
9 .27  7.68 i 6 . 9 5  ONE 30.846 275.0 -28.7 22.3 

44290.0 48310.0 0.473 208.2 -8.0 1.12 1.431 19.5 1.042 -23.041 20.5 153.9 0.9510 NA 
10.10 7.69 17.19 ONE 3Q.846 215.0 -28.7 22.3 

44300.0 48310.0 0.531 204.4 -7 .5  0.97 1.436 74.1 1.040 -23.154 31.1 154.4 0.9180 N 1  
11.48 7.69 19.11 ONE 30.846 275.0 -28.1 22 .5  

44310.0 48310.0 0.6C4 202.8 - 7 . 4  O a R B  1.434 68.6 1.C31 -23 .350 41.9 155.2 0.8640 NA 
13.31 7.69 21.00 ONE 30.846 275.0 -28.1 22 .1  

44230.0 48510.C 

44240.0 48510.0 

44250.0 48510.0 

44260.0 48510.0 

44270.0 4851C.C 

44280.0 48510.0 

44290.0 4R510.0 

44300.0 4851O.C 

0.586 230.6 -25.5 
12.85 7.20 20.12 

ARRIVAL DATE - 2448510.0 - 
-2.90 1.435 109.5 l a c 2 3  -37.992 321.4 517.0 0.875 

TWO 29.714 216.3 -28.1 24.5 

0.548 226 .8  -39.8 -8.21 1.436 104.8 1.025 -36.812 330.8 516.3 0 .920  
11.91 7 .29  19.20 Tun 29.114 276.3 -28.1 24.3 

0.506 231.3 1 . 1  9.17 1.436 99.8 1.027 -35.926 340.6 515.1 0.955 
10.88 7.30 18.18 ONE 29.714 216.3 -28.1 24. !  

0 . 4 3 0  221.1 -7 .6  
9.28 7.30 16.58 

3.00 1.436 94.9 1.020 
ONE 29.114 276.3 -28.7 

-35.309 350.4 515.4 0.917 
23.9 

0.422 220.4 -9 .1  1.83 1.435 89.8 1.028 -34.940 0.4 155.3 0.5850 
8.92 7 .31  16-22 ONE 29.714 216.3 -28.7 23.8 

0 . 4 3 3  213.2 -8.6 1.35 1.434 174.6 1.028 -34.801 10.7 155.3 0.9780 
9.18 7.31 16.49 ONE 29.114 216.3 -28.1 23.8 

0.471 207.4 -7 .8  1.09 1.432 19.3 1.027 -34.875 21.0 155.6 0.9550 
10.04 7.32 11.35 ON€ 29.114 276.3 -28.7 23.9 

0.528 203.8 -7.3 0 .94  1.431 14.0 1.026 -35.146 31.6 156.2 0.9170 
11.42 7.32 18.74 ONE 29.714 216.3 -28.1 24.1 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I 2 V 2 P S I  2 R A OECL SPEED 

0.46 0.385 112.9 10 .4  21.4 0.406 

0 .78  0.385 173.0 10.3 27.5 0.406 

1.02 0.384 173.1 70 .1  21.5 0.406 

1.21 0.384 173.3 69.9 21.4 0.406 

5.16 0.352 172.8 

11.29 0.353 172.6 

-5 .09  0.355 172.5 

-1.13 0.356 112.4 

-0.05 0.356 172.4 

0.47 0.357 172.4 

0.79 0 .351  112.5 

1.03 0.356 172.6 

1.22 0.356 112.9 

4 .74  0.327 112.2 

12.55 0.328 172.1 

-6.07 0.330 171.9 

-1.21 0.330 171.9 

-0.06 0.331 171.8 

0.48 0.331 171.9 

0.81 0.331 172.0 

1.04 0.331 112.1 

1.23 0.330 112.4 

4.39 0.304 171.1 

9.83 0.306 171.5 

-7.54 0.307 171.4 

-1.31 0.308 111.3 

-0.06 0.308 171.3 

0 .50  0.308 171.3 

0.83 0.308 171.4 

1.06 0.308 171.6 

69.2 

68 .9  

10.0 

70.0 

70.1  

10.1 

70.0 

69.8 

69.6 

68.9 

68.8 

69.6  

69 .7  

69 .8  

69.1 

69.6 

69.5 

69.2 

6815 

68.6 

69.3 

69.3 

69.4 

69.3 

69.2 

69.1 

27.8 0.376 

29.2 0.378 

26.7 0.318 

21.2 0.379 

21.3 0.379 

21.4 0.379 

27.4 0.380 

21.4 0.380 

21.4 0.380 

27.8 0.353 

28.8 0.354 

26.5 0.355 

21.1 0.355 

27.3 0.355 

21.3 0.356 

27.4 0.356 

2114 0.356 

21.4 0.356 

21.1 0.332 

28.4 0.333 

26.2 0.334 

21.0 0.334 

27.2 0.334 

27.3 0.334 

21.3 0.335 

21.3 0.335 
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1980 
EARTH-NtPTUNE 

DEPART ARRIVE SPtEO R A OECL I 1 V 1 PSI 1 ECCEN SMA W E T ?  THE12 P E R I H  APHEL 
OV1 O V Z  OVT LEG COIST R A S  OECLS LAMOA , 

44310.0 48510.6 0.602 202.3 -7.3 0.86 1.429 68.5 1.024 -35.595 42.4 156.9 0.8620 NA 
13.24 7.32 20.57 ONE 29.714 276.3 -28.7 24.3 

ARRIVAL OATE = 2448710.0 

44220.0 411710.0 0.645 229.5 -21.7 -1.65 1.430 114.0 1.011 -75.509 312.3 519.2 0.823 NA 
14.36 6.95 21.31 TWO 30.346 277.7 -28.6 26.4 

4423c.o 48710.0 0.578 230.4 -24.7 -2.59 1.431 109.3 1.012 -70.725 321.7 518.4 0.877 NA 
12.65 6.96 19.61 TWO 30.346 277.7 -28.6 26.1 

44240.0 48710.0 0.531 227.4 -35.6 -6.51 1.431 104.5 1.014 -67.160 331.2 517.8 0.922 NA 
11.49 6.97 18.46 TkO 30.346 277.7 -28 .6  25.9 

44250.C 48110.0 0.521 239 .1  13.3 11.57 1.431 99.6 1.015 -04.593 341.0 517.3 C.956 NA 
11.15 6.98 18.24 ONE 3C.346 277.7 -28 .6  75.7 

44260.C 48710.0 0.433 227.3 -7.0 3.12 1.431 94.6 1.016 -62.871 350.8 517.0 0.978 NA 
9.17 6.98 16.15 ONE 30.346 277.7 -28.6 25.4 

0.417 219.7 -8.9 
8.02 6.99 15.81 

1.83 1.430 89.6 1.016 -61.887 
ONE 30.346 277.7 -20.6 25.4 

0.9 156.9 0.9850 NA 

44280.0 48710.0 0.430 212.5 -8.4 1.33 1.429 84.4 1.016 -61.568 11.1 156.9 0.9780 NA 
9.10 6.99 16.09 flNE 30.346 277.7 -28 .6  25.4 

44290.0 48710.') 0 . 4 6 8  2ll6.8 -7.6 1.07 1.428 79.2 l . n l 5  -61.861 21.5 157.2 C.9540 NA 
9.97 7.00 l h . 9 7  ONF 30.346 277.7 -28 .6  25.5 

44300.r 48710.'1 0.526 203.3 -7.2 C . 9 2  1.426 73.9 1.015 -62.732 32.0 157.7 0.9150 NA 
1 1 . 3 h  7.00 18.36 ONE 3C.346 277.7 -28.6 25.7 

4431C.O 48710.0 0.509 2 G 1 . 9  -7 .2  0 .83  1.424 68.5 1.013 -64.146 42.7 158.4 0.8610 NA 
i 3 . i ~  1.00 m.18  ONE 3n.346 277 .1  -28.6 25.9 

ARRIVAL OATt = 2448910.0 

44220.0 48510.0 P.639 229.4 - 7 1 . 4  -1.51 1.426 113.R 1.002 * * * * * * i i 3 1 2 . 5  520.6 0.824 NA 
1fe.21 6.68 70.R9 TMU 30.744 279.0 -28.5 2R.1 '  

4423C.0 4891O.C 0.572 23P.4 -24.1 - 2 . 3 1  1.427 1C9.1 1.003 I)****** 321.9 519.8 C.879 NA 
12.50 6.69 19.19 T k O  30.244 279.0 -28.5 27.7 

44240.0 48510.0 0.520 221.8 -32.5 -5.27 1.428 104.3 1.004 ******* 331.4 519.2 '2.923 NA 
11.21 6.70 17.91 T k O  30.244 279.0 -28 .5  27.5 

4425C.6 4891C.O 0.567 243.2 23.5 
12.38 6.71 19-10 

16.16 1.428 99.4 1.005 ******* 341.3 518.7 C.957 
ONE 30.244 279.0 -28.5 27.5 

NA 

1 2 V 2 PSI  2 R A OECL SPEED 

1.24 0.307 171.8 68.8 27.3 0.335 

3.08 0.282 171.3 67.7 27.4 0.313 

6.09 0.284 171.1 

8.07 0.285 170.9 

-9.94 0.286 170.7 

-1.41 0.287 170.7 

-0.06 C.287 170.6 

0.51 0.287 170.7 

0.84 0.287 170.R 

1.07 0.287 171.0 

1.25 0.286 171.2 

68.0 

68.2 

68.9 

68.9 

68.9 

68.9 

68.8 

68.6 

68.3 

27.6 0.313 

28.2 0.314 

25.7 0.315 

26.9 0.315 

27.2 0.315 

27.2 0.315 

27.3 0.316 

27.3 0.316 

27.2 0.316 

2.96 0.263 170.7 67.2 27.3 0.296 

3.82 0.265 170.4 b7.5 27.5 0.296 

6.85 0.266 170.2 67.7 28.0 0.297 

-14.52 0.267 170.1 68.4 24.8 0.298 

44260.0 48910.0 0.429 227.0 -6 .3  3.25 1.427 94.5 1.005 ******a 351.1 518.5 0.978 NA -1.55 0.268 170.0 68.4 26.8 0.297 
9.CR b.71 15.78 ONE 3P.244 279.0 -28 .5  27.1 

44270.0 48910.0 0.414 219.2 -8.7 1.84 1.427 89.4 1.OC5 I****** 1.2 158.4 0.9850 NA -0.06 0.268 170.0 68.5 27.1 0.298 
8.74 6.71 15.45 ONE 30.244 279.0 -28.5 27.0 

4428O.C 48910.0 0.427 212.0 -8.3 1.31 1.426 84.3 1.005 I****** 11.4 158.4 0.9770 NA 0.53 0.268 170.0 68.4 27.2 0.298 
9.P3 6.71 15.75 ONE 30.244 279.0 -28.5 27.0 

44290.0 48910.0 0.465 206.3 -7.5 1.04 1.424 79.1 1.105 I****** 21.8 158.7 0.9530 NA 0.86 0.268 170.2 68.3 27.2 0.298 
9.91 6.72 16.63 ONE 30.244 279.0 -28.5 27.1 

44300.0 48910.0 0.523 202.9 -7 .1  0.89 1.422 73.8 1.005 ******* 32.3 159.2 0.9140 NA 1.09 0.267 17C.3 68.1 27.2 0.298 
11.30 6.72 IR.02  ONE 30.244 279.0 -2R.5 27.3 ~, 

44310.0 48910.0 0.596 201.7 -7.2 0.90 1.420 68.5 1.004 *I***** 43.0 159.9 C.8600 NA 1.26 0.267 170.6 67.8 27.2 0.299 
13.11 6 . 7 2  19.83 ONt 30.244 279.0 -2R.5 27.6 

ARRIVAL O A T t  2449110.0 

4422'7.C 49110.0 0.635 229.5 -21.2 -1.39 1.423 113.7 0.995 167.730 312.5 521.8 0.825 334.634A 2.85 0.246 170.0 66.6 27.2 0.280 
14.09 6.44 2P.53 TkO 29.791 280.4  -28.4 29.8 

44230.0 49110.0 0 . 5 6 1  230.4 -23.6 -2.07 1.424 199.0 0.995 191.127 322.0 521.1 0.880 381.3744 3.59 0.247 169.8 67.0 27.4 0.281 
12.38 6.45 18-83 TkO 29.791 289.4  -28.4 29.4 

44240.0 49110.0 0.512 228.2 -30.2 -4.36 1.425 104.2 0.996 216.227 331.6 520.5 0.924 431.530A 5.95 0.248 169.6 67.2 27.8 0.281 
11.02 6.46 17.4R TkO 29.791 28Ci.4 -2fl.4 29.2 

44260.0 49110.0 0.426 226.9 -5.7 3.41 1.424 94.3 0.996 261.821 351.3 519.8 0.978 522.663A -1.70 0.250 169.3 67.9 26.7 0.282 
9.C1 6.46 15.47 ONE 29.791 2R0.4 -28.4 28.7 

44270.0 49110.0 0.410 218.9 -8.5 1.84 1.424 89.3 0.996 275.293 1.4 159.7 C.9850549.6024 -0.07 0.250 169.3 67.9 27.0 0.282 
8.67 6.47 15.13 ONE 29.791 280.4 -28.4 28.7 

44280.0 49110.0 0.424 211.6 -8.2 1.29 1.422 84.2 0.996 278.635 11.6 159.8 0.9770556.293A 0.54 0.250 169.3 67.9 27.1 0.282 
8.97 6.47 15.44 ONE 29.791 280.4 -28.4 28.7 

44290.0 49110.0 0.463 206.1 -7.5 1.02 1.421 79.0 0.996 271.557 22.0 160.1 0.9530542.161A 0.88 0.250 169.5 67.7 27.1 0.282 
9.85 6.47 16.33 ONE 29.791 280.4 -28.4 28.8  

44300.0 4911C.O 0.521 202.7 -7.1 0.86 1.419 73.8 0.996 256.281 32.5 160.5 0.9140511.649A 1.11 0.250 169.7 67.5 27.1 0.283 
11.24 6.48 17.71 ONE 29.791 28C.4 -28.4 29.0 

44310.0 4911C.O 0.593 201.5 -7.2 0 .77  1-417 68.3 0.996 236.322 43.1 161.2 0 ~ 8 6 0 0 4 7 1 ~ 7 8 4 A  1.28 0.249 170.0 67.2 27.1 0.203 
13.03 6.48 19.51 ONE 29.791 280.4 -28.4 29.3 
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1980 
EARTH-NEPTUNE 

OEPART A R R I V E  SPEEO R A OECL I 1 V 1 PSI  1 ECCEN SHA THETl THE12 PERIH APHEL I 2 V 2 PSf 2 R A OECL SPEED 
OV1 O V Z  OVT LEG C U I 5 1  RAS OECLS LAHOA 

ARRIVAL OAT€ - 2449310.0 

44220.0 49310.0 0.631 229.5 -21.0 -1.27 1.420 113.6 0.989 73.415 312.5 523.0 0.826 146.003A 2.75 0.230 169.3 66.0 21.1 0.266 
14.PO 6.24 20.24 TU0 3C.748 281.7 -28.3 31.5 

44230.0 49310.0 0.563 230.5 -23.1 -1.85 1.421 108.9 0.989 77.181 322.0 522.3 0.880 153.4824 3.39 0.231 169.1 66.4 27.3 0.261 
12.28 6.24 18.52 TkO 30.748 281.7 -28.3 31.2 

44240.0 49310.0 0.506 228.6 -28.4 
10.88 6.25 17.13 

-3.66 1.422 104.1 0.989 
TkO 30.748 281.7 -28.3 

80.61'5 331.7 521.8 0.925 160*306A 
30.9 

5.26 0.232 168.8 66.6 27.7 0.261 

44260.0 49310.0 0.423 226.S -4.9 3.61 1.422 94.3 0.989 85.626 351.4 521.1 0.979 170.1731 -1.90 0.234 168.6 61.3 26.6 0.261 
8.95 6.25 15.21 ONE 30.748 281.7 -28.3 30.5 ~ 

44270.0 49318.0 0.408 218.7 -8.4 1.84 1.421 89.3 0.989 86.842 1.5- 161.0 0.9850112.6991 -0.01 0.234 168.6 67.3 26.9 0.268 
8.61 6.25 14.86 ONE 30.748 281.7 -28.3 30.4 ' 

44280.0 49310.0 0.422 211.4 -8.2 1.27 1.420 84.2 0.989 87.074 11.7 161.1 0.5770173.170A 0.56 0.234 168.6 67.3 27.0 0.260 
8.91 6.26 15.17 ONE 30.748 281.7 -28.3 30.4 

44290.0 49316.0 O.46C 205.9 -7.5 0.99 1.418 79.0 0.989 86.348 22.0 161.4 0.9530171.743A 0.90 0.234 168.7 67.1 27.0 0.268 
9.79 6.26 16.05 ONE 38.748 281.7 -28.3 30.5 

44300.@ 49310.0 0.518 202.6 -7.1 0.83 1.416 73.8 0.989 84.783 32.5 161.8 0.9140168.652A 1.13 0.233 169.0 66.9 27.0 0.268 
11.17 6.26 17.43 ONE 30.748 281.7 -28.3 30.7 

44310.0 49310.0 0.590 201.5 -7.2 
12.95 6.27 19.22 

0.74 1.414 68.6 0.990 
ONE 30.748 281.7 -28.3 

82.567 
31.0 

4 3 .  I 162.4 0.8600164.2731 1.29 0.233 169.3 66.6 27.0 0.269 

ARRIVAL OdTE = 7449510.0 

44220.0 49510.C 0.129 229.7 -20.8 -1.16 1.418 113.6 0.983 49.371 312.4 524.1 0.826 9 7 ~ 9 1 7 A  2.65 0.215 168.6 65.3 27.0 0.254 
13.94 6.Cb 2CI.00 Tho 29.344 283.0 -28.2 33.4 

44230.0 49510.0 0.561 23P.7 -22.7 -1.66 1.419 108.8 0.983 50.9n1 322.0 523.5 0 . 8 8 0  100.922A 3.21 0.216 168.3 65.7 27.2 0.254 
12.22 6 .36  1H.27 TkO 29.344 283.0 -28.2 33.0 

44240.C 49510.C 0.502 229.0 -27.n -3.11 1.419 104.0 0.982 52.243 331.7 523.0 0.925 103.5616 4 - 1 1  0.217 168.1 66.0 27.5 0.254 
10.78 6.06 16.84 Tho 29.344 283.0 -28.2 32.7 

44260.C 49510.0 0.422 227.2 -4 .1  3.86 1.419 94.2 0.982 54.1@6 351.4 522.3 0.979 107.2344, -2.14 0.219 167.8 66.7 26.4 0.254 
8.92 6.07 14.99 ONE 29.344 2R3.0 -28.2 32.2 

44270.C 49510.6 0.4P5 218.7 -8 .4  1-85  1.41H 89.2 0.982 54.533 1.5 162.3 0.9850108.0811 -0.08 0.219 167.8 66.7 26.8 0.255 
8.55 6.07 14.62 ONE 29.344 283.0 -28.2 32.1 

44280.0 49510.0 0.419 211.4 -8 .3 1 . 2 4  1.417 84.2 0.982 54.596 11.7 162.3 0.9770108.216A 0 .58  0.219 167.8 66.6 26.9 0.255 
8.86 6.C7 14.93 ONE 29.344 283.0 -28.2 32.2 

44290.0 49510.0 0,458 205.8 -7.6 0 .96  1.416 79.1 0.982 54 .3P8  22.1 162.6 0.9530107.663A 0.93 0.219 168.0 66.5 26.9 0.255 
9.73 6.07 15.81 ONE 29.344 283.0 -28.2 32.3 

44300.0 4951n.0 0.515 202.6 -7.2 0 . 8 0  1.414 73.9 0.983 53.705 32.5 163.0 0.9140106.496A 1.15 0.218 168.2 66.3 26.9 0.255 
11.10 6.08 17.18 ONE 29.344 283.0 -28.2 32.5 - 

44310.0 4951G.C C.587 201.5 -1.3 0 .71  1.412 68.6 0.984 52.R49. 43.1 163.5 0.8610104.829A 1.31 0.218 168.5 65.9 26.9 0.256 
12.87 6.08 18.95 ONE 29.344 283.0 -28.2 32.8 

ARRIVAL DATE 2449710.0 

44220.C 49710.0 C.628 229.9 -20.6 -1.06 1.416 113.6 0.979 38.435 312.3 525.2 0.825 76.044A 2.57 0.201 167.8 
13.90 5.90 19.80 TWO 31.669 284.4 -2R.0 35.2 

44230.0 49710.0 0.559 230.9 -22.3 
12.17 5.90 18.07 

-1.49 1.417 108.8 0.978 
Tho 31.C.69 284.4 -28.0 

39.281 321.9 524.6 0.880 
34.8 

77.6811 3.85 0.702 167.5 

44240.0 49710.0 0.409 229.5 -25.8 -2 .66  1.417 104.0 0.977 40.010 331.6 524.1 0.925 79.095A 4.27 0.203 167.3 
10.71 5.90 16.61 Twn 31.~69 2134.4 -213.0 34.4 

44250.6 49710.0 0.533 215.2 -56.5 -14.37 1.417 99.2 0.976 40.591 341.3 523.7 0.958 80.223A 15.73 0.204 167.1 
11.53 5.92 17.45 TU0 31.069 284.4 -28.0 34.6 

44260.0 49710.0 0.421 227.6 -3.1 4.18 1.417 94.2 0.976 40.999 351.4 523.5 0.979 8 l .E l8A -2.46 0.205 167.0 
8.91 5.90 14.81 ONF 31.069 284.4 -28.0 34.0 

44270.0 49710.0 C.403 218.8 -8.3 1.R5 1.416 89.3 0.976 41.217 1.5 163.4 0.9850 81.4496. -0.08 0.205 167.0 
8.51 5.91 14.41 ONE 31.069 284.4 -28 -0  34.0 

44280.0 49710.0 0.411 211.4 - 8 . 4  1.22 1.415 84.2 0.976 41.242 11.7 163.5 0.9770 81.5011 0.61 0.205 167.0 
8.81 5.91 14.72 ONE 31.069 284.4 -28.0 34.0 .: 

44290.0 49710.0 0.455 205.9 -7.7 0.93 1.414 79.1 0.977 41.079 22.0 163.7 0.9530 81.204A 0.95 0.205 167.2 
9.67 5.91 15.59 ONE 31.069 284.4 -2810 3 4 . 1  

44300.0 4Y71C.O 0.512 202.6 -7.3 0.77 1.412 74.0 0.978 40.746 32.4 164.1 0.9150 80.577A 1.17 0.204 167.4 
11.03 5.91 16-94 ONE 31.069 284.4 -28.0 3 4 . 3  

44310.0 49710.0 0.583 201.6 -7.4 0.67 1.410 68-8  0.979 40.271 43.0 164.6 0.8620 79.680A 1.32 0.204 167.7 
12.78 5.92 18.70 ONE 31.C69 284.4 -28.0 34.6 

ARRIVAL DATE - 2449910.0 

44220.C 49510.0 0.627 230.1 -20.5 -0.96 1.414 113.6 0.974 32.217 312.1 526.1 0.824,  63.609A 2.49 0.188 161.0 
13.89 5.76 19.64 TWO 29.135 285.7 -27.9 37.1 1 

64.5 

65.0 

65.3 

64.7 

66.0 

66.0 

66.0 

65.8 

65.6 

65.2 

63.8 

26.9 0.242 

27.0 0.242 

27.3 0.242 

29.4 0.244 

26.2 0.243 

26.7 0.243 

26.0 0.243 

26.8 0.243 

26.0 0.243 

26.8 0.244 

26.7 0.231 



1980 
EARTH-NFPTUNE 

DEPART ARRIVE SPEED R A OECL 1 1 V 1 P S I  1 ECCEN S f l A  THE11 
OV1 OV2 O V T  LFG COIST RAS OFCLS LAHOA 

44230.0  49910.0 o . ~  231.2 - ~ 2 . 0  - 1 . 3 3  1 . 4 1 5  in8.9 0.913 3 2 . n ~  371.1 
12.14 5 . 1 6  17.90 Tkll 29.135 285.1 -21.9 36.1 

44240.0 4991G.O 0.491 230.0 -24.9 -2.28 1.416 104.1 0.912 33-230 331.4 
1 6 . 6 1  5.1b 16.43 TU0 29.135 285.7 -21.9 36.3 

44250.0 4'3410.0 0.481 220.9 -43.1 -8.81 1.416 9 9 . 2  0.971 331598 341.2 
10.21 5.11 16 .04  Tho 29.135 285.1 -21.9 3 6 . 3  

44260.0 49910.0 0.422 228.2 - 1 . 1  4.61 1.415 94.3 0.911 33.854 351.3 
8.92 5 . 1 6  14.68 ONE 29.135 285.1 -21.9 35.9 

THE12 PERIH APHEL I 2 V 2 PSI  2 R A OECL SPEEO 

525.6 0.819 64.648A 2.91 0.1W9 1 6 6 . 1  64.2 26.9 0.231 

525.1 0.924 65.5361 3.91 0.190 166.4 64.5 21.2 0.232 

524.8 0.958 66-239A 10.49 0.191 166.2 64.4 28.5 0.232 

524.6 0.910 66.1301 -2.89 0.192 166.1 65.3 26.0 0.232 

44210.C 49910.0  0.401 219.0 - 8 . 4  1.R6 1.414 89.3 0.971 33.909 1.4  164.5 0,9850 6b.993A -0.09 0.192 166.1 65.3 26.5 0.232 
8 . 4 1  5.16 1 4 . 2 3  ONE 29.135 285.1 -21.9 35.8 

44280.C 49S10.0 0.415 211.6 -8.5 1.19 1.413 84 .3  0.911 34 .000 11.5 164.5 0.9110 61.0241 0.63 0.192 166.1 65.2 26.1 0.232 
8 . 7 6  5.16 14.52 ONE 29.135 2 8 5 . 1  -21.9 35.8 

4 w 9 0 . c  4991n.o 0.452 206.0 -7.n O.R<I 1.412 79.2 0.912 33.892 21.9 164.7 
9.61 5.17 15.38 ONE 29.135 285.1 -21.9 36.0 

4430?.0 49910.0 0.5P9 202.8 -7.4 G.14 1.410 14.1 0.973 33.675 32.3 165.1 
10.95 5.77 16.72 O N E  29.135 285.1 -27.9 36.2 

4431C.C 49910.0 0.58C 201.7 -7.5 0 . 6 4  1 . 4 0 8  68.9 0.914 33.365 42.8 165.6 
12.69 5.18 18.46 ONE 29.135 285.1 -27.9 36.5 

ARRIVAL DATE 2450110.0 

4422C.C 50110.0 C.671 230.4 -20.3 -C.B7 1.413 113.7 0 . 9 7 1  28.228 311.8 521.1 
13.89 5.63 10.52 TkO 31.101 281.0 -27.7 39.1 

44230.0  57110.0 C.558 231.6 -21.1 - 1 . 1 9  1.414 109.0 0 . 9 6 9  28.611 321.5 526.5 
12.14 5.63 17.17 T k O  3 i . m  2131.0 -27.7 m . 6  

44240.C 50110.0 0.496 230.5 -24.1 -1.97 1.414 104.2 0.968 28.946 331.2 526.1 
1G.64 5 . 6 3  16.28 TWO 31.107 281.0 -27.7 3R.3 

4425C.C 50110.0 C.462 223.1 -36.5 -6 .17 1.414 99.3 0 . 9 6 1  29.205 341.1  525.8 
9 . 8 3  5.64 1 5 . 4 1  TWn 31.101 281.0 -27.7 38.1 

44260.r  50110.0 0 . 4 2 4  2 2 s . i  0 . 2  5.24 1.414 94.4 0 . 9 6 1  29.383 351.1 525.6 
8.96 5.63 14.60 ONE 31.107 287.0 -27.1 37.6 

44270.0 50110.0 0 . 4 C C  219.3 - 0 . 4  1 - 8 1  1.413 89.4 0.967 29,416 1.2 165.5 
8 . 4 3  5.64 1 4 . 0 1  ONE 31.1Cl  281.0 -21.7 3 1 . 1  

4428F.C 50110.0 0 .413 211.8 -8.7 
8 - 7 1  5.64 14.35 

1 . 1 6  1.412 84.4 0.961 
ONE 31.101 281.0 -21.1 

29.481 
3 1 . 1  

11.4 165.5 
1 

44290.0 5Jl lO.O 0.450 206.3 -8 .0 0.86 1.410 19.4 0 . 9 6 8  29.403 21.7 165.1 
9.55 5.64 15.19 ONE 31.101 281.0 -21.7 31.9 

44300.0 50110.0 0.5C6 2C3.0 -7.6 0 . 7 0  1.408 74.2 0.969 2 9 . 2 4 1  32.0 166.1 
10.88 5.64 16.52 ONE 31.107 281.0 -21.7 38.1 

44310.0 50110.0 21.576 201.9 -7.7 0 . 6 1  1.401 69.1 0.970 29.024 42.5 166.5 
12.59 5.65 18.24 ONE 31.101 281.0 -21.1 38 .4  

A R R I V A L  D A T E  = 2 4 5 r 3 i o . o  

4422C.O 50310.0 

4423C.O 50310.0 

44240.0 50310.0 

44250.C 50310.0 

44260.C 5031C.O 

4421r.o 503ic.0 

44280.0 50310.0 

44290.0 50310.0 

44300.C 50310.0 

44310.0 50310.0 

44220.C 50510-0 

0.628 230.7 -20 .2  
13.91 5.53 19.43 

0.558 232.0 -21.5 
12.14 5.52 11.67 

0.496 231.0 -23.5 
10.63 5.52 16.16 

0.453 225.5 -32.0 
9.64 5.53 15.16 

C.429 230.4 3.0 
9 . ~ 7  5.52 14.59 

0.398 219.1 -8.5 
8.40 5.52 13.93 

0.41C 212.2 -8.9 
8.67 5.53 14.19 

0.441 206.6 -8.2 
9 -49  5.53 15.02 

0.503 7 ~ 3 . 3  -7.n 
10.19 5.53 16.33 

0.512 202.2 -7.9 
12.49 5.54 18.03 

0.629 231.1 -20.2 
13.94 5.43 19.31 

0.9540 66.830A 0.98 0.192 166.3 65.1 26.7 0.232 

0.9160 66.4346 1.19 0.191 166.5 64.8 26.1 0.232 

0.8630 65.8671 1 .34  0.191 166.9 64.5 26.6 0.233 

0.823 55.633A 

0.878 56.355A 

0.924 5b.969A 

0.957 57.4526 

0.918 5 i . i 8 a ~  

0.9850 57.9614 

0.9110 57.986A 

G.9540 51.851A 

0.9110 51.576A 

0.8650 51.183A 

- 0 . 7 9  1.411 113.8 0.968 25.468 311.5 521.9 0.821 50.115A 
TWO 29.225 2flR.4 -27.6 41.0 

-1.06 1.412 109.1 0.966 25.1b2 321.2 527.4 C.817 50.648A 
T k O  29.225 2 8 8 . 4  -27.6 40.6 

-1.lCi 1.413 104.3  0 . 9 6 5  26.011 331.0 521.0 0.923 51.0996, 
TWO 29.225 288.4 -27.6 40.2 

-4.58 1.413 99.4 0.963 26.205 340.8 526.1 0.951 51.4546. 
TWO 29.225 2 8 8 . 4  -21.6 40.0 

6.20 1.412 94.5 0.963 26.339 350.9 526.5 0 . 9 1 8  51.699A 
ONE 29.225 288.4 -27.6 39 .8  

1 - 8 1  1.411 89.5 0.963 26.408 0.9 166.4 0.9850 51.830A 
ONE 29.225 288.4 -27.6 39.6 

1.13 1.410 84.5 0.963 26.411 11.1 166.5 0.9180 51.843A 
ONE 29.225 288.4 -27.6 3 9 . 1  

0 . 5 2  1 .409 19.5 0.364 26.350 21.4 166.7 0.9550 51.145A 
ONE 29.225 288.4  -21.6 39.8 

O . 6 7  1.401 14.4 0 . 9 6 5  26.231 31.8 167.0 0.9180 51.543A 
ONE 29.225 288.4 -21.6 40.0 

0.57 1.405 69.3 0 . 9 6 1  26.060 42.2 161.4 0.8670 51.2531 
ONE 29.725 288.4  -27.6 4n.3 

ARRIVAL OATt = 2450510.0 

-0.71 1.410 114.0 0.965 23.451 311.2 528.8  0.819 46.095A 
TWO 3G.849 289.1 -21.4 43.1 

2.41 0.176 166.1 

2.18 0.171 165.1 

3.60 0.178 165.5 

1.85 0.119 165.3 

-3.51 0.180 165.2 

-0.C9 0.180 165.1 

0.66 0.180 165.2 

1.00 0.180 165.4 

1.21 0 . 1 1 9  165.6 

1.36 0 . 1 1 9  166.0 

2.35 0.165 165.2 

2.66 0.166 164.8 

3.34 0.161 164.5 

6 - 2 7  0.168 164.3 

-4.41 0.169 164.2 

-0.10 0.169 164.1 

0.69 0.169 164.2 

1.03 0.169 164.4 

1.24 0.168 164.6 

1.38 0.167 165.0 

62.9 

63 -4  

63.8 

63.8 

64.6 

64.5 

64.5 

6 4 . 3  

64.0 

6 3 . 1  

62.1 

62.6 

62.9 

63.0 

63.8 

6 3 . 1  

63.6 

63.5 

63.2 

62.9 

26.6 0.222 

26.1 0.222 

21.c 0.222 

21.9 0.222 

25.1 0.222 

26.4 0 . 2 2 2  

26.5 0.222 

26.6 0.222 

26.6 0.223 

26.5 0.223 

26.4 0.213 

26-6 0.213 

26.8 0.213 

21.5 0.213 

25-3 0.213 

26.2 0.213 

26.4 0.213 

26.4 0.213 

26.6 0.214 

26.4 0.214 

2.28 0.154 164-1 61.2 26.2 0.205 
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1980 
EARTH-NEPTUNE 

DEPART AWRIVE SPEED R A OECL 1 1 V 1 PSI 1 ECCEN SMA THE11 T H E 1 2  PERLH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
ovi ovz  ovr LEG C O I S T  RP.S OECLS LAMOA 

12.17 5.43 17.59 T W O  30.849 2 ~ 9 . 7  -27.4 42.6 
44230.C 5’3510.0 0.559 232.4 -21.3 -0 .94  1.411 109.2 C.963 23.690 320.8 528.3 0.875 46.5051 2 .55  0.155 163.7 61.7 26.4 0.205 

44240.0 50510.0 0.496 231.6 -22 .9  
10.64 5.43 16.97 

4425c.o 50510.0 0.449 226.9 -29.0 
9.54 5.43 14.97 

44260.0 50510.0 0.440 232.5 7 . 9  
9.33 5.43 14.75 

44270.0 5051G.0 0.397 220.2 -8.6 
8 . 3 ~  5.43 13.80 

44280..0 50510.0 0.4C8 212.6 -9.2 
8.62 5.43 14.05 

-1 .46  1.411 104.4 0.961 23.887 330.6 527.9 0.921 46.8521 3.12 0.157 163.4 62.1 26.6 0.205 
TWO 30.849 289.7 -27.4 42.2 

-3.53 1.411 99.5 0 .960  24.040 340.5 527.6 0.956 47.124A 5.22 0.157 163.2 62.2 27.1 0.205 
Tno 30.849 289.7 -27 .4  41.9 

7.88 1.411 94.6 0.960 24.145 350.6 527.4 0.978 47.3131 -6.15 0.158 163.1 63.0 24.7 0.205 
ONE 30.849 289.7 -27.4 41 .8  

1 .88  1.410 R9.7 0 .959  24.199 0 .6  167.3 0.9850 41.4131 -0.11 0.158 163.1 62.9 26.0 0.205 
ONE 30.849 289.7 -27.4 41.6 

1 . 0 9  1.4n9 84.7 0.960 24.2Cl 10.8 167.4 0.9780 47.4241 0 .72  0 .158  163.1 62.8 26.2 0.205 
O N E  30,849 289.7 -27.4 41.6 

44290.C 51510.0 0 .444 206 .9  -8.5 0.78 1 . 4 C 8  79.7 0.960 24.153 21.1 167.5 0.9560 47.349A l.C7 0.158 163.3 62.6 26.3 0.205 
9 .43  5.43 14.86 O N E  30.H49 2R9.7 -27 .4  41 .8  

44300.C 50510.0 0.499 203.6 -8.0 0 . 6 3  1.406 74.6 0.962 24.057 31.4 167.8 0.9200 47.195A 1.26 0.158 163.6 62.4 26.2 0.205 
10.71 5.43 16.15 ONE 3n.849 289.7 -27.4 42.0 

44310.0 50510.0 0.568 202.9 -8.1. 0 . 5 4  1.4C4 69.5 0 . 9 6 4  23.921 41.8 168.2 0.8690 46.9731 1.40 0.157 163.9 62.0 26.2 0.206 
1 2 . 3 9  5.44 17.83 O N E  30.849 289.7 -27.4 42 .3  

4432C.0 50510.0 0.645 203.1 - 8 . h  0 . 4 0  1.402 6 4 . 3  0.16h 23.751 52.3 160.7 0.8060 46.6911 1.50 0.156 164.4 61 .5  26.1 0.206 
14.36 5.45 19.81 ONE 30 .849 289.7 -27.4 42.8 

A R R I V A L  D A T E  = 245071n.o 

4422E.0  50710.0 r j .631 231.5 -20.1 -0.b3 1.4n9 114.1 0.963 21.936 310.7 529.5 0.817 43.055A 2.22 0.144 163.1 60.2 26.0 0 .198  
13.99 5.35 19.33 ThU 29.587 291.0 -27.2 45.1 

44230.0 5071C.O 0.56C 232.9 -21.1 
1 2 . 2 ~  5.34 17 .54  

-C.83 1.41C 109.4 0 .961  
T W O  29.587 29 i .n  -27.2 

22.127 320.5 529.1 0 .873  
4 4 . h  

43.3816 2.46 0 .146  162.6 60.8 26.2 0.197 

4424C.0 50710.0 0.497 232.2 -22 .5  -1.26 1.410 104.5 0.959 22.288 330.3 528.7 0.920 43.656A 2 .92  0 .147  162.3 61.1 26.4 0.197 
10.66 5 .34  1 6 - 0 0  TWO 29.587 291.0 -27 .2  44 .2  

44250.0 50710.0 0.448 228.1 -26.9 -2 .77  1.410 99.7 0.957 22.414 340.2 528.4 0.955 431872A 4.47 0.148 162.1 6 1 . 4  26.8 0.197 
9.50 5.34 14.84 Tho 29.587 291.0 -27.2 43 .9  

44260.0 50710.0 0 .474  236.5 17.7 11.56 1.410 94.8 0.957 22.5C0 350.2 528.3 0.977 44.0226 -9.83 0.148 162.0 62.3 23.6 0.198 
. .  10.11 5 - 3 4  15.45 O N E  29.587 291.0 -27.2 43 .9  

44270.0 50710.0 0 .396  220.0 - 8 . 8  1.89 1.4C9 89.9  C.956 22.544 0 . 3  168.2 0.9850 44.1024 -0.12 0.148 161.9 62.0 25.9 0.197 
8 .36  5.34 13.69 O N E  29.587 291.0 -27.2 43.6 

44280.0 50710.0 0.4C6 213.1 -9.5 1 .95  1.4CB 84.9 0.957 22.545 10.5 168.2 0 .9790  44.112A 0.76 0.148 162.0 61.9 26.1 0.197 
8.58 5.34 13.92 ONE 29.587 291.0 -27.2 43.6 

44290.0 50710.0 0.441 207.4 -8 .8  0 .74  1.407 79 .9  0.937 22.505 20.7 168.4 C.9570 44.053A 1.10 0.148 162.1 61.7 26.1 0.197 
9.36 5.34 14.70 O N E  29.587 291.0 -27.2 4 3 . 8  

44300.0 50710.0 C.+96 204.0 -8.3 0 .59  1.405 74.8 0 .959  22.427 31.0 168.6 0.9220 43.9331 1.29 0.148 162.4 61.5 26.1 0.198 
10.63 5 .35  15.97 O N E  29.507 291.0 -27.2 44 .0  

44310.C 50710.0 0.563 202.8  -8.3 0 .50  1.403 69.7 0.961 22.315 41.4 169.0 0.8720 43.7586 1.42 0 .147  162.8 61.1 26.0 0.198 
12.28 5.35 17.63 ONE 29.587 291.0 -27.2 44.3 

44320.0 50710.0 0 .640 203.4  - 8 . 8  0 .45  1.401 64.6 0.963 22.174 51.8 169.5 0.8100 43.539A 1.52 0.146 163.3 60.6 25.9 0.199 
14.24 5.36 19.60 ONE 29.587 291.0 -27.2 44.8 

A R R I V I U L  D A T E  8 2450910.0 

44220.0 5JS10.0 0.633 231.9 -20.0 -0 .56  1.4CR 114.3 0.961 20.753 310.3 530.3 0.814 40.692A 2.17 0.135 161.9 59.3 25.8 0.191 
14 .05  5.27 19.32 TWO 30.372 292.3 -27.0 47.2 

4423r .n  5 ~ ~ 1 0 . 0  0.562 233.4 -21.0 -n.73 1 .409 109.5 0.958 20 .914 320.0 529.9 0 .871  4 0 . 9 5 1 ~  2.37 0.136 161.5 59.8 26.0 0.191 
12 .25  5.27 17.52 TWO 30.372 292.3 -27.0 46.7 

4424C.O 50910.0 0.498 232.8 -22.1 -1.38 1.4C9 104.7 0 .956  21.050 329.9 529.5 0.918 41.181A 2.75 0.137 161.1 60.2 26.2 0.190 
10.69 5.26 15.95 TWO 3C.372 292.3 -27.0 46.3 

4425fi.C 50910.E 0.447 229.2 -25.3 -2.21 1.409 99.9 0 .955  21.155 339.8 529.2 0.954 41.356A 3.91 0.138 160.9 60.5 21.5 0.190 
9.49 5.26 14.75 T V O  30.372 292.3 -27.0 46.0 

44270.0 50910.0 0.395 221.5 -8 .9  
8 .34  5.26 13.60 

1.91 1.4G8 90.0 0 .954  
ONE 30.372 292.3 -27.0 

21.265 359.9 529.0 0.985 
45.7 

41.5446. -0.14 0.139 160.7 61.1 25.7 0.190 

44280.0 50910.0 C.4C4 213.7 -9.8 1.01 1.4C7 85.1  0.q54 21.266 10.1 169.0 0.9790 41.553A 0.80 0.139 160.7 61.0 25.9 0.190 
8.53  5.26 17 .80  O N E  30.372 292.3 -27.0 45.7 

4429C.O 50910.0 6.439 207.9 -9.1 
9-30 5.27 14.56 

0 .70  1 . 4 ~ 6  80.1  0 .955  
O N E  30.372 292.3 -27.0 

21.233 
45.8 

20.3 169.2 0.9590 41.5071 1.14 0.139 160.9 60.8 25.9 0.190 

44300.0 50910.0 0.492 204.4 -8.6 0 .55  1.404 75.0 0 .956  21.167 30.6 169.4 0.9240 41.411A 1.32 0.138 161.2 60.6 25.9 0.191 
10.54 5.27 15-81 ON€ 30.372 292.3 -27.0 46.0 

44310.0 50910.1 0.559 203.2 -8.5 0 .46  1.402 7G.O 0 .958  21.072 41.0 169.7 0.8750 41.270A 1.45 0 .138  161.6 60.2 25.8 0.191 
12.17 5.28 17.45 ONE 30.372 292.3 -27.0 46.4 

44320.0 50910.0 0.635 203.8 -9.0 0.41 1.40P 64.9 0 .961  20.953 51.3 170.2 0.e130 41.093A 1.54 0.137 162.1 59.7 25.7 0.192 
1 1 - 1 1  5.26 19.39 ONE 309372 292.3 -27.0 46.8 

184 



1980 
EARTH-NEPTUNE 

DEPART ARRIVE SPEED R A OFCL 1 1 V 1 PSI 1 ECCFN SUA THE11 THFTZ PERIH APUEL 
o v i  O V Z  ovr L E G  C D I S T  R A S  OECLS LAHOA 

ARRIVAL OATE = 2451110.0 

44220.0 51110.0 C.636 232.4 -20.0 -0.49 1.407 114.5 0.959 19.813 309.8 531.0 0.811 38.815A 
14.12 5.21 19.32 TWO 30.107 293.6  -26.7 49.3 

4423C.O 51110.0 0.564 233.9 -20.8 -0.63 1.408 109.7 0.956 19.952 319.6 530.6 0.869 39.034A 
12.31 5.20  17.51 7WO 30.107 293.6 -26.7 48.8 

44240.0 5 i i i o . o  0.506 233.5 -21.8 -0 .52  1.409 104.9 0.954 20.068 329.4 530.2 0.917 39.2201 
10.73 5.20 15.93 Tho 30.107 293.6 -26.7 48.4 

44250.0 51110.0 0.447 230.2 -24.1 -1.77 1.409 10C.l 0.953 20.159 339.4 530.0 0.953 39.365A 
9.50 5.20 14.69 T U 0  30.107 293.6 -26.7 4 8 . 1  

44270.0 51110.0 0.395 222.3 -9.1 1.93 1.4C7 9C.3 0 .951  20.254 359.5 >?9.7 0.985 39.523A 
8.32 5.19 13.52 ONE 30.107 293.6 -26.7 47.7 

44280.0 5111F.O C . 4 P 3  214.4 -10.2 0.96 1.406 85.3 0.952 20.256 9.6 169.8 0.9800 39.5311 
8.49 5.20 13.69 ONE 30.107 293.6 -26.7 47.7 

0.436 208.5 -9.5 
9.23 5 - 2 9  14.43 

20.227 
47.9 

19.9 169.9 0.9600 39.494A 

4 4 w o . c  51iio.n 0 . 4 ~ ~  204.9 -8.9 0.51 1.403 75.3 0.954 20.171 30.1 170.1 r .9260 3 9 . 4 1 6 ~  
10.45 5.20 15.65 ONE 30.1P7 293.6 -26 .7  4R.1 

C4310 .C  51110.3 0.554 2q3.6 -8.R 9.42 1.4C1 70.2 0.956 20.089 40.5 170.4 0.8780 39.301A 
12.06 5.21 17.27 0NC 10.107 293.6 -26.7 4H.4 

44320.0 51110.0 C.f3C 204.1 -9.2 
13.91 5.22 19.19 

0.38 1.399 65.2 0.959 
ONE 30.107 293.6 -26.7 

19.986 
48.8 

50.8 170.8 0.8170 39.156A 

ARRIVAL OATE .: 2451310.0 

4422c.c 51310.0 r.639 232.9 -20.0 -0.43 1.407 1 1 4 . 8  0 . 9 5 ~  19.n54 309.3 531.7 0.808 3 7 . 2 9 ~ ~  
11.20 5.15 19.35 T U 0  29.816 295.0 -26.5 51.4 

C.567 234.5 -20.7 
12.37 5.14 17.52 

- 0 . 5 4  1.40~ 110.0 0.955 
TWO 29.816 295.0 -26.5 

19.175 319.1 531.3 0.866 
50.9 

31.4836 

44240.0 51310.0 0.5C2 234.2 -21.5 -0.77 1.40H 105.1 0.953 19.277 328.9 530.9 C.915 37.6394. 
10.78 5.14 15.92 ThU 29.R16 295.0 -7h.5 50.5  

4425n.O 51310.0 0.448 231.7 -23.7 - 1 . 4 1  1.408 1JC.3 0.q51 19.356 338.9 530.7 0.951 37.7626 
9.52 5.14  14.66 7WlI 29.R16 295.0 -26.5 50.2  

44260.0 51310.0 0.46Q 216.5 -48.7 -1n.07 1 . 4 C 7  95.4 3.950 19.411 348.9 530.5 0.975 37.8486 
9.78 5.14 14.92 TWO 29.816 295.0 -26.5 50.2 

44270.0  5131o.n 0.394 223.1 -9.2 1.95 1.407 90.5 0 .949  19.440 359.0 530.5 0.985 3 7 . 8 9 5 ~  
8 .31  5.13 13.45 ONE 29.816 295.0 -26.5 49.8 

4428C.O 51310.0 0.401 215.1 -10.7 
8.45 5.13 13.59 

0.90 1.4C5 85.5 0.950 
ONE 29.816 295.0 -26.5 

9.2 170.5 0.9810 37.904A 

44290.0 51310.0 0 . 4 3 3  209.1 -9.9 0.60 1.404 RC.6 0.950 19.418 19.4 170.6 0.9610 3 7 . 8 7 4 A  
9.17 5.14 14.30 ONE 29.816 295.0 -26.5 49.9 

44300.0 51310.3 0.484 205.5 -9.2 0.46 1.402 75.6 0.952 19.369 29.6 170.8 0.9280 37.8101 
10.36 5 . 1 4  15.50 0Nt  29.H16 295.0 -76.5 5 0 . 7  

44310.0 5131C.O 0.556 204.1 -9.1 '2.38 1.400 7G.5 0.954 19.298 39.9 171.1 0.R810 37.7151 
11.95 5.15 17.10 ONE 29.816 295.0 -26.5 50.5 

44320.0 51310.0 0.625 204.6 -9.5 
13-84 5.16 19.011 

0.34 1.398 65.5 0.957 
ONE 29.816 2V5.0 -26.5 

19.208 
50.9 

50.3 171.5 0.8210 37.5941 

ARRIVAL OATE = 2451510.0 

4422C.0 51510.0 0 . 6 4 3  233.4 -19.9 4 - 3 7  1.4@6 115.0 0.956 18.431 308.7 532.3 0.804 36.0591 
14.2'3 5.10 19.39 Tk0 30.626 296.3 -26.2 53.6 

44230.0 51510.0 0 .570  235.1 -20.7 -0.46 1.407 110.2 0.953 18.539 318.5 531.9 0.863 36.2151 
12.45 5.C9 17.54 TWO 30.626 296.3 -26.2 53.0 

4424C.C 5151C.C C.505 234.9 -21.3 42.64 1.407 105.4 0.951 18.630 3 2 8 . 4  531.6 0.912 36.347A 
1 0 . 8 4  5.C9 15.93 TkO 30.626 296.3 -26.2 52.6 

44250.0 51510.0 0.450 232.2 - 2 2 . 5  -1.12 1 . 4 C l  100.5 0.949 18.701 3 3 8 . 4  531.4 0.950 36.452A 
9.56 5.08 14.64 TWO 30.626 296.3 -26.2 52.3 

4426f .0  51510.0 0.424 223.3 -34.5 -5.12 1 . 4 0 7  95.6 0.948 18.750 348.4 531.2 0.974 36.5261 
R . 9 6  5.38 14.04 TWO 30.626 296.3 -26.2 52.1 

0.394 223.9 -9.4 
8.31 5.0R 13.39 

1.98 1.406 90.7 0.948 
ONE 30.626 296.3 -26.2 

18.776 358.5 531.2 0.985 
51.9 

36.567A 

44280.0 51510.0 0.399 215.8 -11.1 C.84 1.405 85.8 0.948 18.778 8.7 171.2 0.9810 36.575A 
R.42 5.08 13.50 ONE 30.626 296.3 -26.2 51.9 

44290.0 51510.0 0.430 209.8 -10.3 0.55 1.403 80.8 0.949 18.757 18.9 171.3 0.9630 36.5511 
9.10 5.08 14.18 ONE 30.626 296.3 -26.2 52.0 

44300.C 51510.0 0.480 206.1 -9.5 0.41 1.402 75.8 0.950 18.714 29.1 171.5 0.9300 36.4981 
10.27 5.09 15.36 ONE 30.626 296.3 -26.2 52.2 

3 

I 2 V 2 PSI 2 R A OECL SPEED 

2.12 0.126 160.6 

2.29 0.128 160.2 

2.60 0.129 159.8 

3.48 0.130 159.6 

-0.15 0.131 159.3 

0.84 0.131 159.4 

1-18 0.130 159.6 

1.36 0.130 159.9 

1.47 0.129 160.3 

1.56 0.128 160.8 

2.07 0.118 159.3 

2.21 0.119 158.R 

2.47 0.121 158.4 

3 . 1 3  0.121 158.1 

11.81 0.122 158.0 

-0.17 0.122 157.5 

0.89 0.122 158.0 

1.22 0.122 158.1 

1.39 0.122 158.4  

1.50 0.121 158.9 

1.57 0.120 159.4 

2.02 0.110 157.8 

2.14 0.112 157.3 

2.35 0.113 156.9 

2.85 0.114 156.6 

6.87 0.114 156.4 

-0.20 0.115 156.4 

0.95 0.115 156.4 

1.27 0.115 156.6 

1.43 0.114 156.9 

58.3 

58.8 

59.3 

59.5 

60.1 

60.0 

59.9 

59.6 

59.3 

50.8 

57.3 

57. a 

5R.3 

58.6 

58.0 

59.2 

59.1 

58.9 

58.7 

58.3 

57.9 

56.3 

56.8 

57.3 

57.6 

57.5 

58.2 

58.1 

58.0 

57.7 

25.6 0.105 

25.7 0.185 

25.9 0.184 

26.2 0.184 

25.4 0.184 

25.7 0.184 

25.7 0.184 

25.7 0.185 

25.7 0.185 

25.5 0.186 

25.1 0.180 

25.5 0.179 

25.7 0.179 

26.0 0.178 

28.1 0.179 

25.2 0.178 

25.5 0.178 

25.5 0.179 

25.5 0.179 

25.4 0.180 

25.3 0.180 

25.1 0.175 

25.3 0.174 

25.4 0.174 

25.1 0.173 

26.7 0.173 

25.0 0.173 

25.3 0.173 

25.3 0.173 

25.3 0.174 
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1980 
EARTH-NEPTUNE 

OEPART ARRIVE SPEEO 
O V l  

R A  
OV2. 

OECC 
OVT 

I 1  
LEG 

V 1 PSI 1 ECCFN 
COIST RAS OtCLS 

SMA THE11 
LAMOA 

WET2 PERlH APHEL 

4431C.0 51510.0 0.545 204.6 -9.3 0.34 1.400 70.8 0.953 18.651 39.4 171.7 0.8840 36.419A 
11.83 5 - 1 0  16.93 ONE 30.626 296.3 -26.2 52.6 

44320.0 51510.0 0.620 205.C -9.7 0.30 1.398 65.8 0.956 18.571 49.7 172.1 0.8250 36.3181 
13.70 5-10  18.81 ONE 30.626 296.3 -26.2 53.0 

ARRIVAL O A T t  = 2451710.0 

44220.0 51710.0 0,647 233.9 -19.9 -0.31 1.406 115.3 0.955 17.917 308.1 532.9 0.801 35.033A 
14.40 5 . 0 5  19.45 T U 0  29.343 297.6 -26.0 55.7 

44230.0 51110.0 0.574 235 .1  -20.6 -0.38 1.406 11C.5 0.952 18.013 318.0 532.2 0.860 35.1661 
12.54 5.05 17.59 I W O  29.343 297.6 -26.0 55.2 

44240.0 51710.0 0.5P7 235.7 -21.1 -0.52 1.407 135.6 0.950 18.095 327.9 532.3 0 . 9 1 0 .  
10.91 5.04 15-95 TWO 29.343 297.6 -26.0 54.7 

35.2801 

44250.0 51710.0 6.452 233.2 -21.9 -0 .88  1.407 100.8 0.948 18.159 337.8 532.0 0.948 35.3701 
9.60 5.04 14.64 TWO 29.343 297.6 -26.0 54.4 

44260.C 51710.0 0.416 226.3 -28.3 -3.08 1.406 95.9 0.947 18.204 347.9 531.9 0.973 35.4341 
8.79 5-04  13.82 TWO 29.343 297.6 -26.6 54.2 

44270.0 51710.0 0.394 224.9 -9.5 2.01 1.405 91.0 0.946 18.228 358.0 531.8 0.985 35 .4701  
8.3C 5.03 13.34 ONE 29.343 297.6 -26.0 54.0 

44280.r 51710.0 C.397 216.6 -11.6 0 .71  1.404 86 .1  0.946 18.230 8.1 171.8 C.9820 35.4786 
8.38 5.03 13.42 UNE 29.343 297.6 -26.0 54.0 

44290.0 51710.0 0.427 21C.5 -10.7 0 . 4 9  1.403 81.1 0.947 lR.212 18.3 171.9 0.9640 35.459A 
9.F3 5.04 14.07 ONE 29.343 297.6 -26.0 54.1 

44300.0 5171C.O 0.476 206.7 -9.9 C.36 1.461 76.1 0.949 18.174 28.5 172.1 0.9330 35.415A 
10.17 5.04 15.22 ONE 29.343 297.6 -26.0 54.3 

44310.0 51710.0 0.540 205.1 -9.7 0.3C 1.399 71.1 0.951 18.118 38.8 172.3 0.8870 35.3481 
11.71 5.05 16.76 ON€ 29.343 297.6 -26.0 54.7 

44320.0 51710.0 0.614 205.5 -16.0 0.26 1.397 66.1 0.954 18.046 49.0 172.6 0.8290 35.2634 
13.56 5.C6 18.62 ONE 29.343 297.6 -26.0 55.1 

ARRIVAL OAT€ 24519m.0 

44230.0 51910.0 0.577 236.3 -20.6 -C.31 1.406 l l C . 8  0.951 17.575 317.4 533.1 0.857 34.2936 
12.63 5.01 17-64 TWO 30.982 298.8 -25.7 57.3 

4424C.O 51910.0 0.511 236.4 -21.0 -0.42 1.406 105.9 0.949 17.649 327.3 532.9 0.907 34.391A 
10.99 5.00 15.99 TWO 30.982 298.8 -25.7 56.9 

4425C.O 51910.0 0.454 234.2 -21.5 -C.68 1.406 101.1 0.947 17.708 337.3 532.7 0.946 34.469A 
9.b5 5-00 14.65 TWO 30.982 296.8 -25.7 56.5 

44260.0 51910.0 C.414 228.4 -24.9 -1.98 1.4C6 96.2 0 . 9 4 5  17.748 341.3 532.5 0.972 34.525A 
8.75 4.99 13.75 T U 0  30.982 298.8 -25.7 5b.3 

44270.0 51910.9 0.394 225.9 -9.6 2.07 1.405 91.3 0.945 17.171 357.4 532.4 0.985 34.5576 
8.31 4.99 13.30 ONE 30.982 298.8 -25.7 56 .1  

44280.0 51910.0 4.396 217.5 -12.2 0.69 1.404 86.3 0.945 17.774 7.5 172.4 0.9830 34.565A 
8.35 4.99 13.34 ONE 30.982 298.8 -25.7 56.1 

44290.0 51910.0 0.424 211.3 -11.2 
8.97 5.00 13.97 

0.42 1.402 81.4 0.946 
ONE 30.982 298.8 -25.7 

17.758 
56.2 

17.7 172.5 0.9660 34.550A 

44300.0 51910.0 0.472 207.3 -10.3 0 . 3 1  1.401 76.4 0.947 17.724 27.9 172.7 0.9350 34.513A 
10.C8 5.00 15.08 ONE 30.982 298.8 -25.7 56.4 

44310.0 51910.0 0.536 205.7  -10.0 0.25 1.399 71.4 0.950 17.673 38.2 172.9 0.8900 34 .4561  
11.60 5.01 16.60 ONE 30.982 298.8 -25.7 56.7 

44320.0 51910.0 C . 6 C 9  206.0 -10.3 
13.42 5.02 18-44 

0.22 1.397 66.4 0.953 
ONE 30.982 298.8 -25.7 

17.609 
57.2 

48.4 173.2 0.8330 34.3841 

ARRIVAL DATE = 2452110.0 

4423C.G 52110.0 0.582 237.0 -20.5 -0.24 1.405 111.0 0.950 17.207 316.7 533.7 0.853 33.5EOA 
12.74 4.97 17 .71 ,  TU0 29.090 300.1 -25.4 59.4 

44240.C 52110.0 0.514 237.2 -20.9 4 . 3 2  1.406 106.2 0.948 17.275 326.7 533.4 0.905 33.6456. 
11.C7 4.56 16.04 TU0 29.090 300.1 -25.4 59.0 

44250.0 52110.0 0.457 235.2 -21.1 -0.50 1.406 101.3 0.946 17.329 336.7 533.2 0.944 33.713A 
9.71 4.96 14.67 1 Y O  29.C90 30C.l  -25.4 58.6, 

J. 
44260.C 5211C.O fl .Sl5 230.0 -22.9 -1.28 1.4C5 96.5 0.944 17.367 346.7 533.1 0 .971  33.762A 

8.76 4 - 9 6  13-12 TWO 29.090 300.1 -25.4 58.4 

44270.0 52110.0 C.394 227.0 -9.6 2.17 1.404 91.6 0.943 17.387 356.8 533.0 0.984 33.7911 
8 .31  6 - 9 6  13.27 ONE 29.090 300.1 -25.4 58.3 

4428fl.0 52110.0 0.394 218.4 -12.9 C.59 1.403 86.6 0.943 17,391 6.9 173.0 0.9830 33.1991 
8.32 4.96 13.27 ONE 29.090 300.1 -25.4 5R.T 

44290.0 52110.0 0.421 212.1 -11.8 0.35 1.402 81.7 0.944 17.377 17.1 173.1 0.9680 33.7861 
8.91 4.96 13.87 ONE 29.090 300.1 -25.4 58.3 

I 2 V 2 PSI 2 R A OECL SPEEO 

1.53 0.113 157.3 57.4 25.2 0.174 

1.60 0.112 157.9 56.9 25.1 0.175 

1.98 0.103 156.2 

2.07 0.105 155.7 

2.24 0.106 155.3 

2,.61 0.107 155.0 

4.M 0.107 154.8 

-0.24 0.108 154.7 

1.02 0.108 154.7 

1.33 0.107 154.9 

1.47 0,107 155.2 

1.56 0.106 155.7 

1.62 0.105 156.3 

2.01 0.098 153.9 

2.14 0.099 153.5 

2.42 0.100 153.2 

3.73 0.101 153.0 

-0.30 0.101 152.9 

1.10 0 .101  152.9 

1.38 0.101 153.1 

1.51 0.100 153.4 

1.59 0.099 153.9 

1.64 0.098 154.5 

55.3 

55.8 

56.3 

56.6 

56.7 

51.2 

57.1 

57.0 

56.8 

56.4 

56.0 

54.8 

55.3 

55.6 

55.8 

56.2 

56.1 

56.0 

55.8 

55.5 

55.0 

24.0 0.170 

25.0 0.169 

25.2 0.169 

25.4 0.169 

26.0 0.168 

24.7 0.168 

25.1 0.168 

25.1 0.169 

25.1 0.169 

25.0 0.170 

24.9 0.171 

24.7 0.165 

24.9 0.165 

25.1 0.164 

25.5 0.164 

24.5 0.164 

24.9 0.164 

24.9 0.164 

24.9 0.165 

24.8 0.166 

24.7 0.166 

1.96 0.091 152.0 53.8 24.5 0.162 

2.05 0.093 151.6 54.3 24.6 0.161 

2.25 0.094 151.2 54.6 24.8 0.161 

3.04 0.094 151.G 54.8 25.1 0.160 

-0.40 0.095 150.9 55.3 24.2 0.160 

1.19 0.095 151.0 55.2 24.6 0.160 

1.45 0.094 151.1 55.0 24.7 0.161 
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1980 
E A R T H - N E P T U N E  

DEPART ARRIVE S P E E O  R A O E C L  1 1 V 1 PSI 1 ECCEN SWA THE71 WET2 P E R L H  APHEL I 2 V 2 PSI 2 R A OECL SPEEO 
O V l  O V 2  O V T  LEG COIST R A S  OECLS LAMOA 

44300.0 52110.0 0.469 208.1 -10.7 0.25 1.400 76.7 0 . 9 4 6  17.346 27.3 173.2 0 .9370  33.756A 1-56 0.094 151.4 54.8 24.6 0.161 
9.99 4.96 14.95 ONE 29.090 300.1 -25.4 58.5 

44310.0 52110.0 0 . 5 3 1  206.3 -10.3 0.2C 1.398 71.8 0 .948  17.301 37.5 173.4 0.8940 33.7084 1.62 0.093 151.9 54.5 24.6 0.162 
11 .48  4.97 16.45 ONE 29.090 300.1 -25.4 58.8 

44320.0 52110.0 0.6C3 206.5 -10.6 0 .18  1 .396  66.8 0 .951  17.242 47.7 173.7 0.8370 33.6471 1.66 0.092 152.5 54.1 24.5 0.163 
13.28 4.98 18.26 ONE 29.090 300.1 -25.4 59.2 

ARRIVAL O A T €  r 2452310.0 

44230.0 52310.0 0 .586 237.6 -20.5 -0 .17  1.405 111.4 0 .950  16.896 316.1 534.3 0.850 32.9421 1.91 0.085 149.9 52.8 24.2 0.159 
12.85 4 .94  17.79 TWO 31.063 301.4 -25.1 61 .6  

45240.0 5231C.ll 0.518 238.0 -20.8 -0 .23  1.405 106.5 0 .947  16.9>9 326.0 534.0 t . 9 0 2  33.016A 1.97 0.087 149.5 53.3 24.4 0.158 
11.16 4.93 16.10 TWO 31.n63 301.4 -25.1 61.1 

44250.0 52310.0 0.459 236.2 -20.9 -C.35 1.405 101.6 0 . 9 4 5  17.009 336.0 533.8 0.942 33.076A 2.10 0.088 149.1 53.7 24.5 0.157 

b 9 - 7 8  4.93 14.71 T I l O  31.063 3n1.4 -25.1 60 .8  

44260.C 52310.0 C . 4 1 6  231.5 -21.5 -0.80 1.405 96.8 0.943 17.044 346.1 533.7 0.970 3 3 ~ 1 1 9 A  2.56 0.088 148.9 53.9 24.7 0.157 
8 . 7 9  4.93 13.71 TWO 31.063 301 .4  -25.1 60.5 

4427C.O 52310.0 C.395 228.2  -9.2 2 . 3 5  1.404 91.9 0 .942  17.064 356.2 533.6 0.984 33.145A -0.58 0.089 148.8 54.3 23.9 0.157 
8 . 3 3  4.92 13.25 LINE 31.063 301.4 -25 .1  60 .4  

44280.0  52310.0 0.3'43 219.3 -13.6 0 .48  1.403 86 .9  0 .942  17.068 6.3 173.6 0.9840 33.1521 1.3C 0.089 148.9 54.2 24.4 0.157 
0 .29  4.92 13.21 ONE 31.C63 301.4 -25.1 63 .4  

4429C.@ 52310.0 0 .418  211.0 -12.3 0.27 1.401 82.0 0 .943  17.056 16.5 173.7 0.9690 33.1431 1.52 0.089 149.0 54.1 24.5 0.157 
R.84 4 . 9 3  13.77 ONE 31.063 301.4 -25.1 6P.4 

44300.0 52310.0 0.415 2C8.8 -11.2 0 .19  1.400 77.1 0 .945  17.028 26.6 173.8 0.9400 33.117A 1.61 0.088 149.3 53.9 24.4 0.158 
9.90 4.93 14.83 O N E  3 i . 0 6 q  ~ 1 . 4  -25.1 60.6 

44310.0 52316.1 0.526 2C7.0 -10.7 0 . 1 6  1.398 72.1 0 .947  16.987 36.8 174.0 0 .8970  33.0776 1.66 0.087 149.8 53.6 24.3 0.158 
11.36 4.94 16.29 ONE 31.063 301.4 -25.1 60.9 

44320.C 52310.n 0.597 207.1 -10 .9  0 .13  1.396 67.1 0 , 9 5 0  16.933 47.0 174.2 0 . 8 4 2 0  33.024A 1.69 0.086 150.4 53.2 24.2 0.159 
13.13 4.95 18.Ofl O N E  31.063 301.4 -25 .1  61.3 

ARRIVAL D A T E  = 2452510.0 

4423C.O 52510.0 C.591 23P.3 -70 .5  -P.11 1.405 111.7 0 .949  16.433 315.4 534.8 0 . 8 4 6  32.420A 1.86 O.OflO 147.7 51.9 23.9 0.156 
12.97 4.91 17.88 1WO 29.134 302.7 -24 .8  63.7 

44240.0 52510.0 0.522 238.8 -20.7 -0 .14  1.405 106.8 0 .946  16.692 325.4 534.5 0 .899  32.4856. 1.90 0.081 147.2 52.3 24.1 0.155 
11 .26  4.91 16.17 1kO 29.134 302.7 -24.8 61.2 

4425C.O 52510.C 0 .463 237.2 -20.7 -0.21 1.405 101.9 0 .944  16.738 335.4 534.3 F.540 32.5371 1.97 0.082 146.8 52.7 24.2 0.154 
9.85 4.90 14.75 T W O  29.134 302.7 -24.8 62 .9  

4426G.O 52510.C 0.418 232.9 -20.6 -0.45 1.405 97.1 0.942 16.772 345.4 534.2 0.969 32.575A 2.22 0.C83 146.6 52.9 24.4 0.154 
8.83 4.90 13.73 TWO 29.134 302.7 -24.8 62 .6  

44210.0  52510.0 0.397 229.8 - 7 . 9  
8.37 4.90 13.27 

2.85 1.404 92.2 0 .941  
ONE 29.134 302.7 -24.8 

16.791 355.5 534.1 0 .984  
62 .5  

32.5981 -1.08 0.083 146.5 53.4 23.5 0. 154 

44280.0 52510.0 0.392 220.3 -14 .4  0.34 1.403 87.3 0.941 16.795 5.7 174.1 0 .9840  32.6051 

44290.0 52510.0 0.416 213.8 -12 .9  0 . 1 9  1.401 82.3 0.942 16.784! 15.8 174.2 0.9710 32.5981 

8.26 4.90 13.16 ONE 29.134 302.7 -24.8 62 .5  

8 . 7 ~  4.90 13.68 O N E  29.134 302.7 -24.8 62 .5  

4430C.O 52510.0 0.461 209.6 -11.7 0 .13  1.399 77 .4  0.944 16.759 26.0 174.3 0 . 5 4 2 0  32.576b 
9.flO 4.90 14.71 ONE 29.134 302.7 -24.8 62 .7  

44310.0 52510.0 0.521 207.6 -11.1 0 .10  1.397 72 .4  0.946 16.722 36.1 174.5 0 .9010  32.542A 
11.23 4.91 16.14 ONE 29.134 302.7 -24.8 63.0 

4432C.O 52510.0 C.592 207.6 -11.2 0 .09  1.395 67.5 0 .949  16.672 46.3 174.7 0.8460 32.498A 
12.99 4.92 17.91 ONE 29.134 302.7 -24.8 63.4 

ARRlVAL O A T €  - 2452710.0 

44230.C 52710.0 C.596 239 .0  -20.5 -C.O5 1.404 112.0 0 , 9 4 9  16.410 314.7 535.3 0 .842  31.977A 
13.69 4.09 17 .95  Tho 3C.845 303.9 -24.5 6 5 . 8  

4424C.l) 52710.0 0 .526  239.6 -20.7 
11.37 4.08 16.25 

- G . O 6  1.405 107.1 0.946 
Tma 3e.845 303.9 -24.5 

16.465 324.7 535.0 0 , 8 9 5  
65.3 

32.034A 

44250.0 52710.0 0 .466  238.2 -20.5 -0.09 1.405 102.3 0 .943  16.509 334.7 534.9 0 .938  32.0801 
9.93 4.88 14.81 TMO 30.845 303.9 -24.5 15.0 

4426n.0 52710.0 0 .420 234.2 -20.0 -0 .18  1.404 97.4 0.942 16.540 344-8 534.7 0.967 32.1131 
8.88 4.87 13.75 TWO 30.845 303.9 -24.5 64 .7  * 

44270.0 52710.0 0 .442 237.0 13.2 9 .69  1.403 92.5 0.941 16.559 354.9 534.7 0.983 
9 .37  4.88 14.25 ONE 36.845 303.9 -24.5 64.7 

31.1341 

44280.0 52710.0 0.391 221.2 -15.3 0 .18  1.402 87.6 0.941 16.563 5.0 174.7 0.9850 32.1416 
8.24 4.87 13.11 O N E  30.845 303.9 -24.5 b4.5 

44290.0 52710.0 0 .413  214.8 -13.6 0.99 1.401 82.7 0 .941  16.554 15.1 174.7 0.S720 32.136A 
8.72 4.87 13.60 O N E  30.845 303.9 -24.5 64 .6  

~ 4 3  0.083 146.5 53.2 24.2 0.154 

.60 0.083 146.7 53.1 24.2 0.154 

.66 0.083 147.0 52.9 24.2 0.154 

.7C 0.082 147.4 52.6 24.1 0.155 

1.72 0.081 148.1 52.2 24.0 0 .156  

1.81 0.075 145.2 50.9 23.6 0.153 

1.83 0.076 144.7 51.4 23.8 0.152 

1.86 0.077 144.3 51.8 23.9 0.152 

1.95 0.078 144.1 52.0 24.0 0.151 

-7.92 0.078 144.0 53.1 21.2 0.152 

1 - 6 0  0.078 144.0 52.3 24.0 0.151 

1.69 0.078 144.2 52.2 24.0 0.151 
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1980 
EARTH-NEPTUNE 

DEPART ARRIVE SPEEO R A OECL 1 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERlH APHEL 
O V 1  OV2 OVT LEG C O I S T  R A S  OECLS LAROA 

44300.0 52710.0 0.457 210.4 -12.2 0.06 1.399 77.7 0.943 16.531 25.3 174.8 019450  32.1181 
9.71 4.88 14.59 ONE 30.845 303.9 -24.5 64.8 

44310.0 52710.0 0.516 208.3 -11.5 0.95 1.397 72.8 0.945 16.497 35.4 174.9 0.9040 32.089A 
11.11 4.88 16.00 ONE 30.845 303.9 -24.5 65.0 

44320.0 5271C.O 0.586 208.2 -11.5 0.04 1.395 67.8 0.948 16.451 45.6 175.1 0 .85 lP  32.051A 
12.84 4.89 17.74 ONE 30.845 303.9 -24.5 65.4 

4423c.o 529 in .o  

44240.C 52910.0 

44250.0 52SIC.O 

44260.0 52910.0 

44270.C 5291010 

4428C.P 52910.0 

4429n.c 52910.0 

443PC.0 52910.0 

443to.n 52910.0 

44320.C 52910.0 

0.601 239.7 -20.5 
13.22 4.87 18.10 

0.531 24P.5 -20.7 
11.48 4.86 16.34 

G.470 239.2 -20.4 
10.02 4.86 14.87 

0.422 2 3 5 . 4  -19.6 
8.93 4.85  13.78 

0.394 22F.7 -17.2 
8.31 4.85 13.16 

C.31@ 222.2 -16.4 
8.22 4.85 13.01 

0.410 215.8 -14.3 
8.67 4 .85  13.52 

0 . 4 5 3  211.2 -12.7 
9.62 4.86 14.47 

0.511 209.0 -11.9 
10.99 4.86 15.85 

P.5flO 2130.8 -11.8 
12.7P 4.87  11.57 

ARRIVAL OATE = 2452910.0 

0 .01  1.404 112.4 0.548 
TU0 29.459 305.2 -24.2 

16.220 314.0 535.7 0.837 
67.9 

31.603A 

0.91 1.4P4 107.5 0.945 16.212 324.0 535.5 0.892 31.652A 
TkO 29.459 305.2 -24.2 67.4 

0 . d l  1.404 102.6 0.943 
TWO 29.459 305.2 -24.2 

16.313 334.0 535.4 0.935 
67 .1  

31.6926 

0 .03  1.404 97.7 0 . 9 4 1  16.344 344.1 535.2 0.966 31.722A 
TWO 29.459 305.2 -24.2 66.8 

0.29 1 .4C3  92.8 0 .940  16.361 354.2 535.2 0.983 31.740A 
TWO 29.459 305.2 -24.2 66.6 

-0.53 1.402 87.9 0.940 16.366 4 . 3  175.2 C.9850 31.74711 
ONE 29.459 305.2 -24.2 66.6 

-0.02 1.401 83.0 0.940 16.358 14.4 175.2 0.9740 31.743A 
ONE 29.459 305.2 -24.2 66.7 

-0.01 1.399 78.1 0.942 16.338 24.6 175.3 0.9480 31.728A 
ONE 29.459 305.2 -24.2 66.8 5 

-0.01 1.397 73.2 0.964 16.306 3 4 . t  175.4 0.9080 31.7046 
ONE 29.459 305.2 -24.2 67.1 

-0.01 1.395 68.2 0.947 16.263 44.8  175.6 0.8550 31.671A 
ON€ 29.459 305.2 -24.2 67.4 

ARRlVAL OATE - 2453110.0 

4423C.C 53110.0 O . t G 6  240.4 -20.5 0.06 1.404 112.7 0.948 16.059 313.2 536.2 0.833 31.285A 
13.36 4.85 18.22 Tho 30.395 306.5 -23.9 69.9 

4424C.0 53110.0 C.536 241.3 -20.6 0.08 1.404 107.8 0.945 16.108 323.2 536.0 0.888 31.328A 
11.60 4.85 16.44 TWO 30.395 306.5 -23.9 69.5 

4425C.C 53 i io .n  0.474 240.2 -20.3 0.11 1.404 103.0 0.942 16.148 333.3 535.8 0.932 3 1 . 3 6 3 ~  
10.11 4.84 14.95 TkO 30.395 306.5 -23.9 69.1 

4426C.O 53110.0 0.425 236.7 -19.3 0 .2C 1.404 98.1 0.940 16.177 343.3 535.7 0.964 31.389A 
8.99 4 . 8 3  1 3 . 8 3  TkO 30.395 306.5 -23.9 68.9 

4427C.O 53110.0 0.396 231.6 -14.8 1.10 1.403 93.2 0.939 16.194 353.4 535.6 0.982 31.406A 
8.35 4.83  13.18 TkO 30.395 306.5 -23.9 68.7 

54280.0 53110.0 0.389 223.2 -17.T -0.31 1.407 88.3 0.939 16.199 3.6 175.6 0.9860 31.413A 
8.20 4.83 13.03 ONE 30.395 306.5 -23.9 68.6 

4429C.C 53110.0 0 . 4 C 8  216.8 -15.0 -0.14 1.400 83.4 0.940 16.192 13.7 175.7 0.9750 31.410A 
8.61 4.83 13.45 ONE 30.395 306.5 -23.9 68.7 

44300.0 53110.C 0.449 212.1 -13.3 -0.09 1.399 78.5 0 .941  16.174 23.8 175.7 0.9500 31 .3971  
9.53 4.84 14.36 ONE 30.395 306.5 -23.9 68.8 

44310.0 53110.7 0.5C6 20F.B -12.4 -0.07 1.397 73.5 0.944 16.144 34.0 175.9 C.9110 31.377A 
10.87 4.84 15.71 ONE 30.395 306.5 -23.9 69 .1  

44320.0 53110.0 0.574 209.5 -12.2 -0.06 1.395 6 8 . 6  0.947 16.105 44.1 176.0 0.8600 31.349A 
12.55 4.135 17.40 ONE 30.395 306.5 -23.9 69.4 

ARRIVAL OATE *.2453510.0 r 
13.66 4.83 18.49 TkO 29.842 309.0 -23.1 13.9 

44230.C 53510.0 P.61R 241.8 -20.6 0 .16  1.404 113.5 0.948 15.801 311.7 537.0 0.823 30.7926 

4424G.0 53510.0 0.546 243.0 -20.6 0 .20  1.404 108.6 0.944 15.852 321.7 536.9 C.881 30.824A 
11-85 4.82 16.67 Tho 29.642 309.0 -23.1 73.5 

44250.0 5351L.O O.4b2 242.2 -20.2 C.28 1.404 103.7 0 .942  15.888 331.8 536.7 0.927 30.8504 
10.31 4.81 15.12 Tho 29.842 309.0 -23.1 73.1 

44260.0 53510.0 0.431 239.2 -18.9 0.46 1.403 98.0 0.940 15.915 341.9 536.6  0.960 30.8701 
9.13 4.80 13.93 TUO 29.842 309.0 -23.1 72.9 

442TO.C 53510.0 0.399 234.5 -14.2 1.45 1.403 93.9 0.938 15.932 352.0 536.5 0 .981  30.883A 
8.42 4.80 13.27 Tho 29.842 309.0 -23.1 72.7 

44280.0 53510.0 0.389 224.8 -21.5 -1.20 1.401 89.0 0.938 15.938 2.1 176.5 0.9860 30.8891 
0.20 4.80 13.00 ONE 29.842 309.0 -23.1 72.6 

44290.0 53510.0 0.403 218.8 -16.a -0.43 1.400 84.1 0.939 15.933 12.2 176.5 0.9780 30.888A 
8.51 4.80 13.31 ONE 29.842 309.0 -23.1 72.7 

I 2 V 2 PSI  2 R A OECL SPEEO 

1.72 0.078 144.5 52.0 24.0 0.152 

1.74 0.077 144.9 51.7 23.9 0.152 

1.75 0.076 145.9 51.4 23.0 0.153 

1.77 0.070 142.5 

1.77 0.071 142.0 

1.76 0.012 141.6 

1.75 0.073 141.4 

1.48 0.073 141.3 

1.81 0.074 141.3 

1.79 0.073 141.5 

1.78 0.073 141.7 

1.78 01072 142.2 

50.0 

50.5 

50.9 

51.1 

51.3 

51-3  

51.3 

51  -1  

50.8 

23.4 0.151 

23.5 0.150 

23.6 0.149 

23.7 0.149 

23.7 0.149 

23.8 0.149 

23.8 0.149 

23.7 0.149 

23.6 0.150 

1 - 7 8  0.071 142.7 50.5 23.5 0.151 

1.73 0.065 139.5 49.1 23.1 0.149 

1.71 0.067 139.0 49.6 23.2 0.148 

1-61 0.068 138.7 50.0 23.4 0.147 

1.58 0.069 138.5 50.3 23.4 0.147 

0.68 0.069 138.4 50.5 23.2 0.146 

2.08 0.069 138.4 50.4 23.4 0.146 

1.90 0.069 138.5 50.4 23.6 0.147 

1.85 0.069 138.8 50.2 23.5 0.147 

1.83 0.068 139.2 50.0 23.4 0.148 

1.81 0.067 139.7 49.7 23.3 0.149 

1.66 0.057 132.7 47.5 22.6 0.146 

l.bC 0.059 132.3 48.0 22.7 0.145 

1.52 0.060 132.0 48.3 22.11 0.144 

1.33 0 .061  131.9 48.6 22.9 0.143 

0.32 0.062 131.8 48.9 22.6 0.143 

2.97 0.062 131.8 48.7 23.4 0.143 

2.18 0.062 131.9 48.7 23.2 0.143 
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1980 
EARTH-NEPTUNE 

DEPART AKRl.VE SPtEO R A OECL I 1 V 1 PSI 1 ECCEN SHA THE11 THE12 PERIH APHEL I 2 V 2 P S I  2 R A OECL SPEED 
O V 1  0V2 OVT LEG COlST KAS OFCLS LAMOA 

44300.0 53510.0 0.441 214.0 -14.5 -C.27 1.39fl 79.2 0.940 15.918 22.3 176.6 0.9550 30.8801 2.01 0.061 132.1 48.6 23.1 0.144 
9.35 4.81 14.16 ONE 29.842 309.0 -23.1 72.8 

44310.C 53510.0 0.496 211.4 - 1 3 . 3  -3.20 1.396 74.3 0 .942  15.892 32.4 176.7 0.9190 30.8661 1.93 0.060 132.4 48.4 23.0 0.144 
10.63 4.81 15.44 ONE 29.842 309.0 -23.1 73.0  

44320.0 53510.C C.562 210.9 -12.9 -0.16 1.394 69.4 0.Y45 15.858 42.5 176.8 0.8690 30.8461 1.88 0 .059  132.9 48.1 22.9 0.145 
12.26 4.82 17.08 ONE 29.842 309.0 -23.1 73.3 

44330.G 53510.0 0.637 212.0 -13.2 -0.14 1.392 64.5 0.949 15.816'. 52.5 177.0 0.809D 30.8231 1.85 0.058 133.6 47.8 22.Y 0.147 
14.15 4.93 18.98 ONE 29.842 309.0 -23.1 73.6 

ARRlVAL DATE * 2453910.0 

4423C.O 53910.0 0,630 243.3 -20.7 0.26 1.403 114.3 0.948 15.630 310.1 537.8 0.813 30.4486 1.59 0.051 124.7  46.1 22.1 0.144 
13.9R 4.81 1H.78 TU0 29.341 311.4 -22.4 77.7 

44240.0 53910.3 

44250.0 53910.0 

n.557 244.7 -20.7 
12.12 4.80 16.92 

0.491 244.3 -20.2 
10.53 4.79 15-32 

0.31 1.404 109.3 0.944 
TkO 29.347 311.4 -22.4 

r.41 1.404 104.4 0.941 
Tho 29.347 311.4 -22.4 

15.671 320.1 537.6 0.872 
77.3 

15.705 330.2 537.5 0.920 
77.0 

30.4714 

30.4906. 

1.52 0.053 124.5 

1.40 0.054 124.3 

46.5 

46.8 

22.2 0.143 

22-3 0.142 

4426r.O 53910.0 0.438 241.6 -1H.8  P.64 1.403 99.5 0.939 15.730 3 4 0 . 3  537.4 0.956 30.505A 1.15 0.055 124.2 47.1 22.3 0.141 
9.29 4.78 1 4 - 0 1  T k O  29.347 311.4 -22.4 76.7 

1.56 1.402 94.7 0.938 
Tho 29.347 311.4 - 2 2 . 4  

15.747 350.4 537.4 0.979 
76.5 

30.515A 0.21 0.055 124.2 47.4 22.1 0.141 

44280.0 5 j91P.0  0.395 225.2 -30.0 -3.45 1.401 8'4.8 0.937 15.759 0.5 177.4 0.987D 30.5206 5.21 0.056 124.2 46.9 23.7 0.141 
8.32 4.78 11.19 ONE 29.347 311.4 -22.4 76.5 

4429C.C 53910.0 0 . 4 C O  221.0 -18.9 -0.R3 1.400 8 4 . 9  0 .93f l  15.750 10.6 177.4 0.9810 30.520A 2.57 0.056 124.3 47.2 22.9 0.141 
8.43 4.78 13.21 ONE 29.347 311.4 -22.4 76.5 , 

44300.0 53910.0 0 . 4 3 3  216.0 -15.9 
9.18 4.78  13.97 

- r .48  1 . 3 9 8  8u.o 0.939 
ONE 29.347 3 1 1 . 4  -22.4 

15.737 
76.6 

20.7 177.4 0.S6Cfl 30.5156. 2.20 0.055 124.4 47.1 22.7 0.141 

44310.0 53910.0 0.486 213.1 -14 .3  -C.35 1.396 75.1 0.941 15.715 30.8 177.5 0.9260 30.5056. 2 - 0 5  0.054 124.7 47.0 22.6 0.142 
10.39 4.79 15.18 ONE 29.347 311.4 -22.4 76.8 

44320.0 53910.0 0.55C 212.3 -13.8 -0.28 1.394 7L.2 0.944 15.685 40.9 177.6 0.8790 30.492A 1.97 0.053 125.0 46.1 22.5 0.143 
l l . 9 h  4.80 lh .76  ONE 29.347 311.4 -22.4 77.0 

4 4 3 3 P . O  53910.0 0.624 213.2 -13.9 -P.24 1.192 65.3 0.948 15.648 50.9 177.7 0.8200 30.4766. 1.91 0.052 125.5 46.4 22.3 0.144 
13.81 4 . 8 1  18.62 ONE 29.347 311.4 -22.4 77.3 

PRRlVAL O A T t  = 2454310.0 

4423C.O 54310.0 0.643 244.8 -20.7 0.34 1 . 4 C 3  115.1 0.948 15.511 308.4  538.5 0 .802  30.2199. 1.53 0.046 115.5 44.8 21.7 0.143 
14.31 4.H0 19.11 TWO 29.053 313.9 -21.6 81.4  

44240.0 54310.0 0.569 246.5 -20.7 0 . 4 1  1 . 4 0 3  11C.2 0.944 15.549 318.5 538.4 0.863 30.234A 1.44 0.048 115.5 45.2 21.8 0.141 
12.42 4.79 17.2C 1 k O  29.C53 313.9 -21.6 81.0 

44250.C 54310.0 0 . W 2  246.4 -20.2 
10.77 4.78 15.55 

0.53 1.403 105.2 0.941 
TWO 29.053 313.9 -21.6 

15.580 328.5 538.3 0.913 
80.7 

30.247A 1.29 0.049 115.6 45.5 21.9 0.140 

4426C.O 54310.0 0.446 244.1 -18.8 0.79 1.403 170.3 0.939 15.604 338.7 538.2 0.951 30.2586 1.01 0.050 115.6 45.8 21.9 0.139 
9.47 4.77 14.24 TWO 29.053 313.9 -21.6 80.4 

44270.C 54310.0 0.408 239.9 -14.9 1.62  1.402 95.4 0.938 15.620 348.8 538.2 0.976 30.2651 0.16 0.051 115.7 46.1 21.7 0.139 
8.bO 4.77 13.37 TWO 29.053 313.9 -21.6 80.2 

442flC.O 54310.0 0.556 195.4 -70.6 -19.24 1.401 9C.5 0.937 15.628 358.9 538.1 0 1 9 8 1  30.2646. 20.99 0.051 115.7 43.5 27.8 0.143 

44290.0 54310.0 0.397 223.1 -21.7 -1.W 1.4GO 85.7 0.937 15.626 9.0 178.1 0.9830 30.269A 3 . 1 3  0 .051  115.8 45.8 22.6 0.139 

12.10 4.80 i 6 . w  ONE 29.053 313.9 -21.6 80.4 

8.36 4.77 13.13 ONE 29.053 313.9 -21.6 80.1 

44300.0 54310.0 0.426 218.1 -17.5 -C.74 1.39R 80.8 0.938 15.615 19.1 178.2 0.9650 30.2666, 2.44 0.051 115.9 45.8 22.4 0.139 
9.C2 4.77 13.79 ONE 29.053 313.9 -21.6 80.2 

44310.0 54310.0 0.476 214.9 -15.5 -0.51'1.396 75.9 0.940 15.597 29.1 178.2 0.9330 30.2606 2.19 0.050 116.0 45.7 22.2 0.140 
10.16 4 - 7 7  14.93  ONE 29.053 313.9 -21.6 H O . 4  

44320.0 54310.0 0.539 213.9 -14.6 -0.40 1.394 71.0 0.943 15.570 39.2 178.3 0.8880 30.2526. 2.06 0.049 116.1 45.5 22.1 0.141 
11.67 4 - 1 8  16.45 ONE 29.053 313.9 -21.6 80.6 

44330.0 54310.0 0.610 214.6 -14.6 -0.34 1.392 6 6 - 1  0.947 15.536 49.2 178.4 0.8310 30.2421 1.97 0.047 116.4 45.3 22.0 0.142 
13.47 4.79 18.26 ONE 29.053 313.9 -21.6 80.9 

ARRIVAL OAT€ = 2454710.0 

4424C.P 54710.0 0.581 248.2 -20.8 0.5C 1.403 111.0 0.945 15.471 310.1 539.1 0.853 30.0896. 1.37 0.045 105.7 44.1 21.4 0.140 
12.74 4.78 17.51 TkO 29.041 316.3 -20.8 H4.4 

44250.C 54710.0 0.513 248.4 -20.3 0.63 1.403 106.1 0 .942  15.501 326.8 539.0 0.906 30.0976. 1.21 0.046 106.0 44.5 21.5 0.139 
11.04 4.77 15.131 TWO 29.048 316.3 -20.R 84.1 

44260.C 54710.0 0.655 246.6 -18.9 0.90 1.403 101.2 0 .939  15.525 337.0 538.9 0.946 30.1031 0.91 0.047 106.3 44.7 21.5 0.138 
9-66  4.76 14.43 TU0 29.048 316.3 -20.8 H3.9 

44270.0 54710.0 0.413 242.6 -15.4 1.65 1.402 96.2 0 .937  15.540 347.1 538.9  0.973 30.1071 0.13 0.018 106.4 45.0 21.3 0.138 
8.72 4 - 7 6  13.48 TWO 29.048 316.3 -20.8 83.7 
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i 9 8 n  
EARTH-NEPTUNE 

DEPART A R R I V E  

44280.0 54710.0 

4 4 2 9 0 . ~  56710.0 

44300.0 54110.0 

44310.0 54ritr .o 

4432O.C 54710.0 

44330.0 54710.0 

SPttD R A OECL 
O V l  OV2 O V T  

0.458 243.7 17.4 
9 - 7 4  4.76 14.51 

0.395 225.0 -25.5 
8.34 4.76 13.09 

0.420 220.3 -19.3 
8.88 4.76 13.64 

0.466 216.8 -16.7 
9.93 4.76 14.70 

0.527 215.5 -15.6 
11.38 4.77 16.15 

13.13 4.78 17.91 
0.597 216.0 -15.3 

I 1  
LEG 

V 1 PSI 1 ECCEN 
COIST R A S  OECLS 

11.59 1.401 91.4 0.937 
TWO 29.048 316.3 -20.8 

-2 .29 1.399 86.5 0.937 
ONE 29.048 316.3 -20.8 

-1.06 1.398 81.6 o . 9 ~  
ONE 29.048 316.3 -20.8 

-0 .70  1.396 76.7 0.939 
ONE 29.048 316.3 -20.8 

-0.54 1.394 71.9 0 .942  
ONE 29.048 316.3 -20.8 

-0 .45  1.392 67.0 0.946 
ONE 29.048 316.3 -20.8 

SNA THE11 THE12 PERIH APHEL 
LAHOA 

15.548 357.2 538.8 0.986 30.1101 
83.7 

15.548 7.3 178.8 0.9850 3 0 . 1 1 1 ~  

15.539 1r.c 178.9 0.9690 3 0 . 1 0 9 ~  

83.6 

83.7 

15.52’ 27.4 178.9 0.9400 30.1061. 
83 .8  

15.499 37.4 179.0 0.8970 30.101A 
84.0 

15.469 41.4 179.0 0.8420 30.096A 
84.2 

I 2 V 2 PSI  2 R A OECL SPEED 

-9.85 0.048 106.6 46.2 13.2 0.138 

4.00 0.048 106.6 44.6 22.5 0.138 

2.75 0.058 106.6 44.7 22.1 0.138 

2.36 0.047 106.6 44.7 21.9 0.139 

2.17 0.046 106.5 44.5 21.8 0.139 

2.04 0.044 106.5 44.3 21.7 0.141 
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1981 
EARTH-NEPTUNE 

I 2 V 2 PSI 2 Y A OECL SPEEO DEPART ANRIVE SPEFO 
ov1 

R A  
uv2 

OECL 
OVT 

1 1  
LEG 

V 1 P S I  1 ECCEN 
CflIST R A S  OECLS 

SMA 1HEll 
LAM04 

THET2 PERIH A W E 1  

ARRIVAL OATE = 2446+70.0 

ARRIVAL OAlF = 2446670.0 

44640.0 46610.0 0 .629  245.8 -11.4 1.63 1.613 97.9 1 .551  -1.143 347.0 486.1 0.971 
13.94 17.93 31.81 ONE 29.116 263.9 -28.7 9.2 (1 

NA 

NA 

NA 

NA 

0 .19  0.800 176.3 73.5 21.8 0.810 

0.56 0.802 116.2 73.6 27.8 0.812 

0 .83  0.004 176.2 13.6 27.9 0 .013  

1.05 0.805 176.3 73.5 27.9 0.815 

44650.0 46670.0 0 . M 4  24C.6 -17.0 1 - 3 7  1.613 92.0 1 .569  -1.733 356.1 485.7 0.987 
13.71 11.99 11.30. ONE 29.116 263.9 -28.1 9 .1  

44660.0 46610.0 P.6CR 234.2 -16.1 1.22 1.613 85.9 1.512 -1.725 6.8J25.1 0 .9860  
13.4t  18.03 31.42 ONE 29.116 263.9 -28 .1  9 .1  

44610.P 46610.0 0.641 218.2 -15.0 1.13 1.612 19.5 1.562 -1.718 17.1 126.0 0.9650 
14.25 18 -01  32.32 ONE 29.716 263.9 -28 .1  9.1 

ARRIVAL G A T E  9 2446870.0 ', 
-0.39 0 .714  176.0 73.5 27.8 0.726 

0.19 0.117 175.9 73.6 27.8 0.728 

0.56 0.718 175.9 13.6 27.8 0.129 

0184  0.719 175.9 73.6 21.9 0.731 

44630.0 468 io .o  0 . 6 2 ~  246.1 -16.3 
13.1G 15-81 29.52 

44640.0 46R10.0 0 .579  242.0 -16.5 
12.68 13-86 28.54 

2.1C 1.513 101.7 1.422 -2.251 340.1 490.5 0.950 
ON€ 30.433 265.2 -28.1 10.4 

NA 

NA 

NA 

NA 

N I  

1 - 6 2  1.573 96.1 1.437 -2.236 349.6 489.9 0.976 
ONE 30.433 265.2 -28.7 10.1 

1.36 1.573 9C.3 1.444 -2.224 359.4 489.6 0.988 
ONE 30.433 265.2 -28.1 10.3 

1.20 1.512 84.4  1.443 -2.215 9.6 129.6 0.9820 
ONE 30.433 265.2 -28.7 10.3 

I . I F  1.571 78.2 1.433 - 2 . 2 ~  20.0 130.1 0.9570 
ONE 3P.433 265.2 -28.1 10 .9  

44650.0 46810.0 0.562 236.2 -15.9 
12.25 15.90 2U.14 

44660.0 46870.0 0.513 229.1 -14.9 
12.52 15.93 28.45 

44670.0 46870.0 0.613 223.8 -13.8 
13.53 15.96 29.49 

1.06 0.720 116.0 73.6 27.9 0.732 

ARHIVAL OATE = 2447010.0 

3.22 1.543 105.4 1.320 -2.883 333.0  494.7 0 .923  
ONF 30.240 266.6 -28.8 11.7 

44620.0 4707P.0 0 .631  245.9 -13.9 
13.98 14.10 28.08 

NA 

NA 

-1 .60 0 .643  175.7 13.3 21.7 0.656 

-0.40 0.645 175.6 73.5 27.8 0.658 

0 .20  0.641 115.5 73.6 21.8 0.659 

0 . 5 1  0.648 175.5 73.6 27.9 0.660 

0 .85  0.649 174.6 73.6 27.9 0.661 

1-01 0.649 175.6 73.5 27.9 0.662 

44630.0 41070.0 0 .571  243.2 -15 .5  2 .12  1.543 100.1 1.335 -2.860 342.3 493.9 0.958 
L2.62 14.14 26.76 ON€ 3n.24P 266.6 -28.8 11.6 

44640.C 41070.0 0.542 238.5 -15.6 1.62 1.543 94.6 1.345 -2.842 351.9 493.4 0.980 NA 
11.74 14.18 25-92 ONE 30.240 266.6 -28 .8  11.5 

!4650.@ 41070.0 0.531 2?2.2 -14.9 
11.48 14.21 25.68 

1 - 3 5  1.542 88.9  1.349 
ONE 30.240 266.6 -28.8 

-2.829 
11 .4  

1.8 133.2 0.9810 NA 

44660.C 41070.0 0.548 225.7 -13.8 1.18 1.541 8 3 . 1  1 .341 -2.819 12.1 133.3 0 .07 lD  NA 
11.91 14-23 26.14 ONE 30.240 266.6 -28.8 11 .5  

46670.0 47070.0 0.594 22C.1 -12.8 
13.n5 14.25 27.30 

1.08 1.540 17 .0  1.331 
ONE 30.240 266.6 -28 .8  

-2.814 
11.5 

22.6 133.9 0.9490 NA 

ARRIVAL OATE 2441270.0 

-1.71 0.584 175.3 1 3 . 3  21.6 0.591 

-0.42 0.586 175.2 13.5 27.8 0.600 

0.20 0.581 175.2 13.5 27.8 0.601 

0.59 0.588 175.2 13.6 27.9 0.602 

0.86 0.589 175.2 13.6 27.9 0.603 

1.08 0.589 115.3 73.5 27.9 0.603 

44620.0 47270.0 0.594 243.9  -12.8 3 . 3 3  1 . 5 1 9  104.0  1.256 -3.642 334.8 497.8 0 .932  NA 
13.04 12.73 25.78 ONE 29.875 261.9 -28.8 12.9 

44630.0 41270.0 0.5+3 240.5  -14 .7  2 .14  1.519 9 8 . 8  1 .761  -3.614 344.3 497.1 0.964 HA 
11.18 12.77 25.55 LINE 29.815 267.9 -28.8 12.8 

44640.0 47270.0 0 .513  235.3 -14.1 1.61 1.519 9 3 . 4  1.274 -3.593 354.0 496.6 0.983 NA 
11.04 12.80 2 3 . 8 4  ONE 29.815 267.9 -28.8 12.1 

44650.0 41210.0 0.508 228.1 -13.9 1.32 1.518 87.8 1.276 -3.518 4.0 136.5 0.9860 NA 
10.92 12.82 23.14 ONE 29.815 261.9 -28 .8  12 .1  

44660.0 41270.0 0.531 222.2 -12.8 1.16 1.517 82.0 1.273 -3.568 14.3 136.1 0.9730 NA 
11.48 12.84 24.32 ONE 29.815 261.9 -28.8 12.1 

44670.0 47210.0 0.581 211.0 -11.8 1-06 1.515 76.1 1.264 -3.564 24.9 137.3 0.9410 NA 
12.12 12.85 25.57 ONE 29.875 267.9 -28 .8  12.8 - 

ARRIVAL OATE - 2441470.0 

44610.0 47410.0 0 . 6 4 9  246.4 0.0 
14.46 11.57 26.03 

9 .54  1.5C0 101.9 1.194 
ONE 30.752 269.3 -28.8 

-4.638 321.3 501.5 0.898 
1 4 . 4  

NA -7.99 0.531 175.0 73.1 27.1 0.547 

-1.83 0.533 174.9 13.3 21.6 0.549 

-0.44 0.534 174.8 73.4 27.7 0.550 

0.21 0.536 174.8 73.5 27.8 0.551 

0.60 0.536 174.8 73.5 27.0 0 .552  

0.87 0.537 116.8 13.5 21.9 0.552 

3.46 1.500 102.9 1.204 -4.593 336.5 500.7 0.939 NA 
ONE 30.152 269.3 -28.8 14.1 

2.15 1.500 97.7 1.212 -6.559 346.0 500.0 0.969 NA 
ONE 30.752 269.3 -28.8 14.0 

44620.0 41470.0 0.564 242.0 -11.8 
12 -30  11 -60  23.91 

4463C.0 47470.0 0 .511  238.0 -13.8 
11 -13  11.63 2 2 ~ 1 6 ~  

44640.0 47410.0 0.49C 232.3 -13.9 
10.51 11.65 22.16 

1.60 1.500 92.3 1.217 -4 .533 3S5-8 499.1 0.904 NA 
ONE 36.752 269.3 -28.8 13.9 

44650.0 47470.0 0.490 225.6 -13.0 
10.5C 11.67 22 .11  

44660.0 47470.0 0.518 219.2 -11.9 
11.17 11.68 2 2 - 8 6  

1 .31  1.499 86.8 1.218 -4 .515 5.9 139.6 0.9850 NA 
ONE 3C.152 269.3 -28.8 13.9 

1-14  1.498 81.1 1.215 -4.506 16.2 139.9 0.9680 HA 
ONE 30.152 269.3 -28.8 1 3 . 9  
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1981 
EARTH-NFPTUNE 

DEPART ARRlVE SPEEO R A OECL I 1 V 1 PSI I ECCEN SMA THE11 THE12 PERIH APHEL I 2 V 2 P S I  2 R A OECL SPEEO 
OVI O V Z  nvr LCG t n i s i  R A S  OECLS LAMOA 

44610.0 47475.0 0.572 216.3 -11.0 1.03 1.496 7 5 . 3  1.207 -4.503 26.9 140.5 0.9340 NA 1 - 0 9  0.537 174.9 73.4 27.9 0.553 
12.49 11.69 24.18 ONE 3C.752 269.3 -28.8 14.0 

4468C.O 41470.0 0.646 211.5 -10.5 0.97 1.494 69 .3 '1 .195  -4.5C6 37.9 141.5 0 .8810  NA 1.27 0.537 175.1 73.2 27.9 0.551 
14.17 11.70 26.07 ONE 30-752  269.3 -28.8 14.2 

ARRIVAL DATE = 2447670.0 

44610.C 47670.0 0.639 246.6 5.3  
14.20 10.63 24.83  

11.62 1.485 106.8 1 .155  -5.859 328.6 504.1 0.906 
ONE 29.413 27r.6 -28.8 15.7 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

-10.06 0.487 114.5 

-1.91 0.408 174.4 

-0.45 0.490 174.4 

0.21 0.491 174.3 

0.61 0.491 114.3 

0.80 0.492 174.4 

1.10 0.492 174.5 

1.28 0.491 174.7 

73.1 

73.2 

73.3 

1 3 . 4  

73.4 

73.3 

73.2 

73.0 

26.8 0.105 

27.6 0.506 

27.7 0.507 

27.0 0.507 

27.8 0.500 

21.9 0.509 

21.9 0.509 

21.9 0.509 

3.61 1.485 101.9 1.163 
ONE 29.413 270.6 -28.8 

-5.802 338.0 503.3 0.945 
15.4 

4462C.0 47670.0 0.541 2 W . 3  -10.7 
11.72 10.66 22.37 

4463C.0 47670.0 0.495 235.8 -13 .1  
10.62 10.68 21.30 

44640.C 47670.G 0.473 229.7 -13.1 
10.1C 10.70 20.79 

2-10  1.485 96.7 1.169 -5.758 347.6 502.7 0.972 
ONE 29.413 270.6 -28 .8  15.3 

1.59 1.484 91.4 1.172 -5.776 351.4 502.4 0.9H5 
ONE 29.413 270 .6  -28.8 15.2 

1.29 1 .483 85 .9  1.172 
ONE 29.413 270.6 -28.8 

-5.707 
15 .2  

7.5 142.4 0.9&0 

44660.0 47670.0 0 . 5 ~ 9  216.6 - 1 1 . 1  
1C.95 10.72 21.61 

1.11 1.4R2 8C.3 1.169 -5.697 17.9 142.8 0.9640 
ONE 29.413 270.6 -28.8 15.2 

1-91 1.480 74.6 1 .163 -5.698 28.6 143.4 0 .9270  
ONE 29.413 270.6 -28.8 15.3 

* '  
4467C.0 47670.0 0.565 212.1 -10.3 

12.33 10.13 23.06 

0.95 1.478 68.7 1.153 -5.706 39.6 144.4 C.8730 
ONE 29 .413  270.6 -28.8 15.5 

44680.0 47670.0 0.640 209.7  -10.0 
14.23 10.73 24.97 

ARRIVAL DATE = 2447870 .04  

3.79 1.473 101.0 1.129 -7.171 339.2 505.7 0 .950 

2.20 1.472 95.9 1 . 1 3 3  -7.313 348.9 505.2 0.975 

ONE 31.P94 272.0 -2R.8 16.7 

ONE 3 1 . P 9 4  272.0 -2R.8  16.6 

1.59 1.472 9 C . 6  1.136 -7.273 358.8 505.0 G.986 
ONE 31.094 272.0 - 2 R . R  16.5 

NA 

NA 

NA 

-2 .14  0.449 174.0 73.1 27.5 0.468 

-0.48 0.451 173.9 73.2 27.7 0.469 

4462C.0 47870.0 0.521 238.9 -9.6 
11.25 9.86 21.11 

44630.0 41870.0  0 . 4 7 8  233.9 -12.4 
10.22 9 . 8 7  20 .09  

44641.0 47870.0 0 . 4 5 9  ??7.5  - 1 2 . 5  
y . 7 ~  9 .89  1'1.67 

0.22 0.451 173.9 73.2 27.8 0.469 

44650.0 4 7 8 7 0 . 0  

44660.0 47870.0 

4461040 47870.0 

44680.0 47870.0 

0.467 220.5 -11.6 
9.96 9-97 19.86 

C.502 214.5 -10.5 
l C . 7 9  9.91  20 .70  

0.566 210.3 -9.7 
12.21 9.91 22.12 

0.636 208.2 -9.5 
14.13 9.92 14 .05  

1.27 1.471 85.2 1.135 -7.250 9.0 145.1 o . w o  
ONE 31.094 272.0 -28.8 16.5 

NA 

NA 

NA 

NA 

0.62 0.452 173.9 73.2 27.8 0.470 

0.90 0.452 174.0 73.2 27.8 0.470 

1.11 0.452 174.1 73.0 27.8 0.471 

1.29 0.452 174.3 72.0 27.0 0.471 

1.09 1.469 79.7 1.133 -7 .243 19.4 145.4 0.9600 
ONE 31.094 272.0 -28.8 16.6 

0 . 9 8  1 .468 74.0 1.127 -7 .748 30.1 146.1 0.F210 
ONE 31.094 272.0 -28.8 16.7 

0.92 1.466 68.3 1.119 -7.265 41.1 147.1 0.8660 
ONE 31.094 272.0 -28.8 16.9 

ARRIVAL oArt = 2448070.0 

-6.00 1.462 110.2 1.090 -9.697 321.4 509.6 0.811 
TWO 29.184 273.3 -28.8 18.5 

3.99 1.462 10C.3 1 .101 -9.462 3 4 0 . 3  508.0 0.954 
ONE 29.184 273.3 -28.8 1R.1 

446no.o 48070.0 

44620.0 48070.c 

44630.0 48070.0 

44641.0 48070.0 

4465C.O 4807C.O 

44660.0 48010.0 

44670.0 48070.0 

4468C.0 48070.C 

0 .627 2 3 4 . 3  -33.O 
13.89 9.14  23.03 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

7.50 0 .412  173.8 72.2 28.4 0.433 

-2 .35  0.415 113.5 72.9 27 .5  0.435 

-0.50 0.416 173.4 73.0 27.7 0.435 

0.23 0.416 173.4 73.0 27.8 0.436 

0.64 0 . 4 ~ 7  173.4 73.0 27.13 0.436 

0.91 0.417 173.5 73.0 21.8 0.437 

1.12 0.417 173.7 12.8 27.0 0.437 

0 .506  237.7 - 8 . 4  
10.88 9.18 20.06 

0 .465 232.2 -11.7 
Y.qC 1 .19  19.09 

0.449 225.6 -11.R 
9.53 9.21 18.73 

0.460 218.6 -11.0 
9.78 9.21 18.99 

0.497 212.7 -9.9 
10.66 9.22  19-80  

2.23 1.462 95.2 1.104 
ON€ 29 .1 f l4  773.3 -2R.8 

-9.384 
17.9 

350.0  507.6 0.977 

1.58 1.461 96.0 1.106 
ONt 29.184 273.3 -2R.8  

-9.333 360.0 507.4 0.986 
17.9 

-9.305 10.2 147.5 0.9800 
17.9 

-9.301 2@.6 147.8 C.9570 
1R.O 

-9.316 31.3 148.5 0.9170 
18.1 

-9.347 42.3 149.5 0.8600 
18.3 

1.25 1.460 
ONE 29.184 

84.7  
273.3 

1.105 
-28.8 

1.07 1.459 79.2 1.103 
ONE 29.184 273.3 -28 .8  

0.557 208.8  -9.3 
12.12 9 .22  21.34 

0.96 1.457 
ONE 29.184 

73.6 
273.3 

1.098 
-28.8 

0.633 207.0 -9.1 
14.04 9 . 2 3  23.27 

0.89 1.455 61.9 1.092 
ONE 29.184 273.3 -28.8 

1.29 0.416 173.9 72.6 21.8 0.437 

lRRIVAL OArE * 2448270.0 

446GC.O 48270.0 0.608 233.8 -31.1 
13.41 8.57 21.98 

-5.05 1.453 109.5 1.069 -12.699 322.2 511.5 0.077 
TWO 31.159 274.7 -28.7 1'9.9 

NA 6.56 0.381 173.3 72.0 28.3 0.404 

-2.59 0.384 173.0 72.7 21.4 0.405 

-0.53 0.385 172.9 72.8 27.6 0.406 

0.23 0.385 172.9 72.0 27.7 0.406 

44620.0 48270.C 0.494 236-8 -7.2 4.25 1.454 99 .7  1.07'7 -12.356 3 4 1 . 2 - r l 0 . 1  0.957 NA 
10.59 8.60 19.19 ONE 31.159 274.7 -28.7 19.5 

4463C.O 48270.0 0.453 230.8 -11.1 2.25 1.454 94 .7  1.080 -12.247 351.0 509.7 0.978 NA 
9.64 8.61 18.25 ONE 31.159 274.7 -28.7 19.3 

44640.0 4R210.0 0.440 223.9 -11.3 1 - 5 1  1 . 4 5 3  89.5 1.081 -12.177 1.0 149.6 0.9860 NA 
9.33 8.62 17.95 ONE 31.159 274.7 -28.7 19.3 



19Hl 
tARTH-NTPTUNC 

DEPART ARRIVE SPEED’ R A OECL I 1 V 1 PS1 1 ECCEN SNA THETl  THE12 PERIH APHEL 
OV1 OVZ OVT LEG C O I S T  HAS OECLS LAHOA 

44650.0 48270.0 0.453 216.9 -10.5 1.23 1.452 84.2 1.081 -12.144 11.2 149.1 0,9780 NA 
9.64 8.63 18127 ONE 31.159 214.1 -28.7 19.3 

44660.C. 48270.0 0.493 211.2 -9.5 1.04 1.450 78.8 1.079 -12.145 21.7 150.0 0.9540 NA 
10.56 8.63 19.20 ONE 31.159 274.7 -28.1 19.4 

44670.0 48270.0 0 . 5 5 4  207.6 -8.9 0.93 1.448 73.2 1.015 -12.177 32.3 150.7 0.9130 NA 
12.04 8.64 20.68 ONE 31.159 274.7 -28.1 19.5 

4468C.O 48210.0 0.630 206.1 -8.8 0.86 1.446 67.6 1.070 -12.234 43.3 151.6 0.8550 NA 
13.97 8.64 22.61 ONE 31.159 274.7 -28.7 19.7 

44600.0 48410.0 

4462C.0 48470.0 

44630.0 4847C.O 

4464n.o 48470.q 

44650.0 48410.0 

44660.0 48470.0 

44670.0 48470.1 

4468P.C 48470.0 

0.593 233.4 -79.5 
13.02 8.08 21.11 

0.414 236.0 -5.9 
10.36 8.10 18.46 

0.444 229.6 -10.6 
9.43 8.11 17.54 

0.433 272.5 -10.9 
9.17 8.12 11.29 

0.448 215.5 -10.0 
9 - 5 2  8.13 17.65 

0.4119 210.0 -9.1 
10.4H 8.13 18.61 

0.551 206.6 -8.6 
11.97 8.14 20.11 

0.627 2G5.3 -8 .6 
11.W 8.14 72.04 

4459C.r 48670.0 1.644 232.7 -23 .3  
14.33 1.64 21-97 

44600.0 48670.0 0.5R0 233.1 -20.1 
12.71 1 - 6 6  20.36 

44620.0 48670.0 0 .477 235.6 -4 .4 
10.19 7.68 17.87 

44630.0 48670.G 0 .437 228.6 -10.1 
9.26 7.69 16.94 

44640.0 48670.0 0.421 221.4 -10.5 
9.03 7.69 16.13 

44650.0 48670.0 0.444 214.4 -9.7 
9.43 7.70 17.12 

44660.0 48610.0 0.486 209.1 - 8 . 8  
10.41 7.70 it(.ii 

44670.0 48670.0 C.548 205.8 -8.4 
11.91 7.70 19.61 

44600.0 48670.0 0.625 204.7 -8.5 
13.83 7.71 21.54 

44590.C 48870.0 

44600.0 48870.0 

44610.0 48870.0 

44620 e 0  48870 .C 

44630.0 41870.0 

44640.0 4887C.J 

44650.0 4887c.o 

4466C.O 48810.0 

4467G.O 48870.C 

0.635 232.5 -22.9 
14.10 7.28 21.37 

0.570 232.9 -27.0 
12.46 7.29 19.75 

0.596 224.7 -56.5 
13.10 1 - 3 2  2q.41 

0.472 235.4 -2.5 
1J.fi8 7.31 17.39 

0.431 227.8 -9.6 
9.12 7.32 16.43 

0.422 220.5 -10.2 
8.92 7.32 16.25 

0.441 213.5 -9.5 
9.34 7 - 3 3  16.67 

0.484 208.3 -R.6 
10.34 7.33 17.67 

0.546 205.2 -8.2 
11.15 7.33 19.18 

ARRIVAL OATE = 2448470.0 

-4.31 1.446 1F9.0 1.051 -17.115 322.9 513.4 0.881 
TWO 29.252 216.0 -28.1 21.3 

4.56 1.441 99.3 1.058 -16.582 342.0 512.1 0.959 
ONE 29.252 276.0 -28.7 20.9 

2.29 1.446 94.2-1.060 -16.417 351.8 511.7 0.979 
ONE 29.252 276.0 -28.7 20.8 

1.56 1.446 R 9 . 1  1.060 -16.316 1.8 151.6 0.9860 
ONE 29.252 276.0 -28.7 20.1 

1.21 1.444 83.8 1.060 -16.275 12.1 151.7 0.9760 
ONE 29.252 216.0 -2R.7 20.1 

1-02  1.443 18.4 l . ( l 58  -16.2H9 22.5 152.1 0.9510 
ONE 29.252 276.0 -28.7 20.8  

0 .90  1.441 73.0 1.C56 -16.352 33.2 152.7 0.9090 
ON€ 29.252 216.F -28.7 21.0 

0.83 1.439 67.4 1.P52 -16.45R 44.1 153.6 0.8510 
ONE 29.252 216.0 -2H.7 21.2 

ARRIVAL OATE 2448670.0 

-2.JI 1.440 113.3 1.C34 -24.R33 314.1 516.0 0.832 
T U 0  30.525 277.4 -28.6 23.1 

A, 
-3.71 1.441 108.6 1.037 -24.116 323.4  515.1 0.885 

TWO 30.925 217.4 -20.6 22.8 

4.95 1.441 98.9 1.041 -23.259 342.6 513.9 0.961 
ONE 30.925 277.4 -28.6 22.4 

2.32 1.440 
ONE 30.925 277.4 -28.6 22.3 

1.55  1.440 88.7 1.043 -22.823 2.5 153.5 0.9850 
ONE 30.925 271.4 -28.6 22.2 

1.19 1 . 4 3 8  83.5 1.043 -22.767 12.8 153.6 0.9750 
ONE 30.925 277.4 -28.6 22.2 

93.0 1.043 -22.984 352.5 5 1 2 6  0.980 

0.99 1.437 78.2 1.042 -22.810 23.2 154.0 c.9490 
ONE 30.925 277.4 -28.6 22.3 

0.R7 1.435 72.7 1.040 -22.942 33.8 154.6 0.9070 
ONi 3C.925 271.4 -28.6 22.5 

0.8C 1.433 67.2 1.037 -23.152 44.7 155.4 0.8490 
ONE 3ll.925 277.4 -28.6 22.8 

ARRIVbL OATE = 2448870.0 

-1.83 1.435 113.0 1.022 -38.510 3 1 4 . 5  511.5 0.835 
TWO 29.595 278.7 -28.5 24.1 

-3.22 1.435 108.3 1 x 2 4  -31.126 323.8 516.7 0.888 
THO 29.595 278.7 -28.5 24.4 

-15.19 1.436 103.5 1.626 -36.050 333.3 516.1 0.930 
Tmo 29.595 278.7 -28.5 24.5 

5.47  1.436 98.5 1.027 -35.254 343.1 515.6 0.962 
ONE 29.595 278.1 -28.5 23.9 

2.36 1.435 
ONE 29.595 

93.5 
278.1 

1.028 
-28.5 

-34.114 
23.8 

353.0 515.3 0.981 

1.54 1.434 88.4 1.029 -34.411 3.1 155.2 0.9850 
ONE 29.595 270.1 -28.5 23.7 

1.17 1.413 83.3 1.028 -34.329 
ONE 29.595 278.7 -28.5 23.8 

13.3 155.3 0.9140 

0.97 1.432 78.0 1.027 -34.450 23.1 155.1 0.9470 
ONE 29.595 218.7 -28.5 23.9 

0.05 1.430 72.6 1.026 -34.159 
ONE 29.595 218.7 -28.5 24.1 

34.4 156.3 0.9050 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

WA 

NA 

NA 

NA 

NA 

NA 

NA 

I 2 V 2 P S I  2 R A OECL SPEED 

0.65 0.385 173.0 12.8 21.8 0.407 

0.93 0.385 173.1 12.1 21.8 0.407 

1.13 0.385 173.2 12.5 21.8 0.407 

1.30 0.385 173.4 12.3 27.8 0.407 

5.82 0.353 172.8 71.7 28.3 0.378 

-2.90 0.356 112.5 72.4 21.3 0.319 

-0.56 0.357 172.4 12.5 21.6 0.380 

0.24 0.357 112.4 72.5 21.1 0.380 

0.67 0.357 172.4 77.5 21.8 0.380 

0.94 0.351 172.5 72.4 21.8 0.381 

1.15 0.357 172.7 72.2 21.8 0.381 

1.31 0.356 172.9 11.9 21.7 0.381 

3.48 0.326 172.4 

5.24 0.328 172.2 

-3.29 0.331 111.9 

-0.59 0.331 171.9 

0.25 0.332 171.9 

0.68 0.332 111.9 

0.96 0.332 172-0 

1.16 0.331 172.2 

1.32 0.331 172.4 

3.31 0.304 171.8 

4 - 1 1  0.305 171.6 

16.70 0.307 171.5 

-3.80 0.308 111.3 

-0.63 0.308 171.3 

0.26 0.309 171.3 

0.70 0.309 111.3 

0.98 0.309 171.4 

71.1 

11.4 

72.1 

72.2 

12.2 

12.1 

12.0 

71.8 

71.6 

10.1 

11.0 

70.1 

71.1 

71.8 

71.8 

71.8 

11.6 

21.9 0.353 

28.2 0.354 

21.2 0.355 

27.5 0.356 

27.7 0.356 

21.7 0.351 

27.7 0.351 

21.7 0.351 

21.1 0.357 

27.9 0.332 

28.1 0.333 

29.7 0.335 

27.0 0.334 

27.5 0.335 

21.6 0.335 

27.1 0.335 

27.1 0.335 

1 - 1 1  0.308 171.6 11.4 21.1 0.336 



1981 
EARTH-NEPTUNE 

DEPART ARRIVE 

44680.0 48870.0 

44590.C 49070.0 

44600.0 49070.0 

44610.0 49070.0 

44620.0 49070.0 

44630.0 49070.3 

446w.n 49070.0 

SPEED R A OECL I 1 V 1 PSI 1 ECCEN SHA THE11 THE12 PERIH 
O V l  OV2 OVT LEG C O l S T  RAS OECLS LAIIDA 

0.622 204.2 -8.3 
13.76 7.34 21.10 

0 .77  1.428 67.1 1.024 -35.236 
ONE 29.595 278.7 -28.5 24.3 

45.2 157.1 0.8470 

ARRIVAL OATE 2449070.0 

C.628 232.3 -22.6 -1.67 1.430 112.8 1.012 -72.466 314.7 519.0 0.837 
13.9G 6.96 20.81 TkO 30.461 2RO.1 -28.4 26.3 

0.562 232.7 -26.1 -2.82 1.431 108.0 1.013 -68.197 324.1 518.2 0.890 
12.76 6.97 19.23 Tk0 36.461 28C.1 -28.4 26.0 

0.542 227.0 -45.5 -10.09 1.432 103.3 1.014 -65.030 333.7 517.6 0.932 
11.75 6.99 18.74 TWO 30.461 28C.1 -28.4 25.9 

0.470 235.5 -0.2 6.18 1.431 98.3 1.015 -62.777 343.5 517.1 0.963 
10.G3 6.99 17.02 ONE 30.461 28C.l -28.4 25.5 

0.426 227.3 -9.3 2.41 1.431 93.3 1.016 -61.305 353.4 516.9 0.981 
9.C0 6.99 16.00 ONE 30.461 280.1 -28.4 25.4 

0.418 219.8 -10.0 1.53 1.430 8R.2 1.016 -60.522 3.5 156.8 0.9850 
8 - 8 3  7.00 15.83 ONt 30.461 280.1 -2R.4 25.3 

APHEL 

NA 

NA 

NA 

NA 

NA 

NA 

N 1  

I 2 V 2 P S I  2 R A OECL SPEED 

1.33 0.308 171.9 71.1 21.7 0.336 

3.16 0.283 171.3 70.2 27.8 0.314 

4.37 0.285 171.C 70.5 28.0 0.316 

11.70 0.286 170.9 70.5 29.1 0.315 

-4.50 0.287 170.7 71.3 26.8 0.315 

-0.67 0.287 170.7 71.3 27.4 0.315 

0.27 0.288 170.7 71.4 27.6 0.316 

44650.0 49076.0 0.437 217.9 -9.3 1 - 1 4  1.429 83.1 1.016 -60.366 13.7 156.9 0.9730 NA 0.72 0.288 170.7 71.3 21.6 0.316 
9.27 7.00 16.21 ONE 3 ~ 4 6 1  28c.1 -28.4 25.4 

10.78 7.01 17.29 ONE 30.461 280.1 -2ri.4 25.5 

11.79 7.01 in.no aNt 30.461 2 ~ 0 . 1  -78.4 2 5 . 7  

13.69 7.01 20.71 u N t  30.461 280.1 -28.4 25.9 

4466C.0 49070.5 0.481 2n7.7 - R . 5  0.94 1.427 77.8 1.016 -60.790 24.2 157.3 C.9460 NA 0.99 0.288 170.8 71.2 27.6 0.316 

44670.0 49070.0 0.543 2lJ4.R -8.1 0 .82  1.475 77.5 1.015 -61.759 34.7 157.8 0.9030 NA 1.19 0.2.97 171.0 70.9 27.6 0 .3 ia  

446R0.0 47010.0 0.h19 203.9 - R e ?  0.74 1.423 67 .1  I . F l 3  -63.244 45.5 158.6 0.8450 NA 1.34 0.287 171.3 70.6 27.6 0.317 

4459C.O 49270.0 

44600.0 49270.0 

44610.0 49270.0 

44620.0 49270.0 

44630.0 49270.a 

4464C.O 49270.0 

44650.0 49270.0 

44660.0 49270.0 

44670.0 4927u.o 

4468t.C 49270.83 

0.627 232.3 -22.2 
13.75 6.629 20.44 

0.556 232.7 -25.3 
1 2 . ~ 0  6.70 18.80 

0.517 228.3 -38.9 
11.15 6.71 17.86 

0.472 236.1 2.9 
10.06 6 - 7 1  16.ll 

0.421 226.9 -8 .9  
8.91 6.72 15.63 

C.414 219.3 -9.9 
8.75 6.72 15.47 

0.434 212.4 -9.2 
9.21 6.72 15.93 

0.478 207.3 -8 .4  
10.22 h.73 16.95 

0.541 204.5 -8.1 
11.72 6.73 18.45 

C.616 203.7 -8.3 
13.62 6.13 20.35 

-2.47 1.428 
I k O  30.108 

107.9 
281 - 4  

1 .C04  
-28.3 

******* 
2?.6 

324.4 519.6 0.891 

-7.37 1.428 103.1 1.004 ******* 334.0 519.0 0.933 
TWO 30.108 2111.4 -28.3 27.4 

7.21 1.428 98.1 1.005 ******* 343.8 518.6 0.964 
CINE 3 0 . 1 ~ 8  281.4 -28.3 27.2 

7 2.46 1.427 
ONE 30.108 

93.2 
281.4 

1.006 
-28.3 

I***.** 
27.0 

353. 518.4 .0.982 

1.51 1.426 88.1 1.006 ******* 3.8 158.3 0.S850 
ONE 30.108 2 8 1 . 4  -28.3 26.9 

1.12 1.425 83.0 1.OC6 I****** 14.0 158.4 0.9730 
ONE 30.108 281.4 -28.3 27.0 

0 .71  1.423 77.7 1.005 ******* 
ONE 30.ion 281.4 -28.3 77.1 

24.5 158.8 0.9450 

5.79 1.422 72.4 1.005 ******* 35.0 159.3 0.9020 
LINE 30.108 281.4 -28.3 27.3 

0 .71  1.420 67 .1  1.004 ******* 45.7 160.0 0.8&0 
ONE 30.108 281.4 -28.3 27.6 

(: 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.02 0.264 170.6 

4.04 0.265 170.4 

8.99 0.267 170.2 

-5.53 0.268 170.1 

-0.72 0.268 170.0 

0.28 0.269 170.0 

0.74 0.269 170.1 

1.01 0.268 170.2 

1.21 0.268 170.4 

1.36 0.267 170.7 

69.7 

70.0 

70.1 

10.8 

70.9 

70.9 

70.8 

70.7 

70.4 

70.1 

27.7 0.296 

27.9 0.297 

28.7 0.248 

26.6 0.298 

27.3 0.298 

27.5 0.298 

27.6 0.299 

27.6 0.299 

27.6 0.299 

27-5 0.299 

ARRIVAL O A T E  5 2449473.0 

4459C.O 49470.0 0.617 232.3 -22.0 -1.38 1.424 112.5 0.995 180.328 315.0 521.6 C.840 359.8161 2.89 0.247 170.0 69.1 27.6 0.281 
13.64 6.45 20.09 TWO 29.904 282.8 -28.2 29.6 

0.551 232.7 -24.6 
11.98 6.46 18.43 

-2.18 1.424 107.7 0.996 206.485 324.5 520.9 0.892 412.0181 
TWO 29.904 282.8 -28.2 29.3 

3.75 0.248 169.7 69.5 27.8 0.281 

44610.0 49470.0 0.504 229.2 -34.5 -5.66 1.425 102.9 0.996 234.374 334.1 520”.4 0.934 467.815A 7.29 0.249 169.5 69.6 28.5 0.282 
10.83 6.47 17.29 TkU 29.904 282.8 -28.2 29.1 

4462C.0 49470.0 0.48C 237.3 7.5 8.85 1.425 98.0 0.996 261.298 344.0 520.0 0.965 521.632A -7.16 0.250 169.4 70.3 26.2 0.282 
10.25 6.47 16.72 ONE 29.904 282.8 -2R.2 28.9 

44630.6 49470.0 0.418 226.6 -8.6 2.52 1.424 93.0 0.997 283.231 353.9 519.8 0.982 565.481A -0.78 0.251 169.3 70.3 27.2 0.282 
8.83 6.47 15.31 ONE 29.904 282.8 -2R.2 28.1 

44640.0 49470.0 0.411 218.9 -9.R 1.50 1.423 88.0 0.997 295.H96 4.0 159.7 0.9850590.807A 0.30 0.251 169.3 70.3 27.4 0.282 
8.68 6.48 15.16 ONE 29.904 282.8 -28.2 28.6 

44650.0 49470.0 0.432 212.0 -9.2 1.09 1.422 82.9 0.997 296.636 14.3 159.8 0.9730592.300A 0.76 0.251 169.4 70.3 27.5 0.283 
9.14 6.48 15.62 ONE 29.904 282.8 -28.2 28.7 

44660.0 49410.0 0.476 207.0 -8.4 0.88 1.420 77 .1  0.997 285.911 24.6 160.1 0.9450570.876A 1.04 0.251 169.5 70.1 27.5 0.283 
10.16 6.48 16.64 ONE 29.904 282.8 -28.2 28.8 

44610.0 49470.0 0.538 204.2 -8.1 0.76 1.418 72.4 0.997 266.901 35.2 160.6 0.9020532.900A 1.22 0.250 169.8 69.9 27.5 0.283 
11.66 6.48 18.14 ON€ 29.904 282.8 -28.2 29.0 

194 



1981 
EARTH-NEPTUNE 

3 

DEPART ARRIVE S P C E D  R A OECL I 1 V 1 PSI 1 E C C E N  S H A  THETf IHET2 PERIH APHEL I 2 V 2 P S I  2 R A DECL SPEED 
O V L  UV2 O V T  LEG COIST R A S  OECLS LAMOA 

44680.0 49470.0 0.613 203.5 -8.3 0.68 1.416 67.1 0.997 243.830 45.8 161.3 0.8440486.815A 1.37 0.249 170.1 69.5 27.5 0.283 
13.54 6.49 20.03 ONE 29 .904  282.8 -28.2 29.3 

ARRIVAL DATE = 2449670.0 

44590.0 49670.0 C.614 232.3 -21.7 -1.25 1 .421 112.4 0 . 9 8 9  75.425 315.0 522.8 0.841 150.0C9A 2.78 0.23C 169.3 6815  27.5 0.267 
13.55 6.24 19.79 TWO 30.632 284.1  - 2 R . l  31.4 

44600.0 49670.0 0 .547 232.9 -24.0 -1.52 1.422 107 .6  0.989 79.247 324.5 522.1 0.893 157.601A 3.51 0.232 169.0 68.9 27.7 0.267 
11.88 6.25 18.13 T Y U  30.632 284.1  -28 .1  31.0 

4461C.O 49670.0 0.495 229.9 -31.5 -4.5G 1.422 102.8 0.989 82.674 334.2 521.6 0.935 164.4154 6.14 0.233 168.8 69.1 28.2 0.260 
10.62 6 .25  16.88 TWO 30.632 284.1 -28.1 30.8 

44620.C 49670.0 0 .5C4  239.9 15.2 1 1 . 8 4  1.422 97.9 0.989 85.479 344.1 521.3 0.965 169.99441 -10.15 0 .234 168.7 69.7 25.5 0.268 
10.83 6.26 17.09 ONE 30.632 284.1  -78 .1  30.7 

4463C.O 49670.5 0.415 226.5 -8.2 2.59  1.421 93.0 0.989 87.457 354.0 s2i.i 0.982 ~ 7 3 . 9 3 3 ~  -0.85 0.234 168.6 69.7 27.1 0.268 
8.77 6 .26  15.03 ONE 30.632 284.1 -28.1 3 0 . 4  

44640.0 49670.0  0.4C9 218.7 -9.8 1 . 4 8  1.420 88.0 C.989 88.465 4.1 161.0 0.9850175.9451 0.31 0 .235  168.6 69.7 27.3 0.268 
8 .62  6 . 2 6  14 .89  ONE 30.632 284.1 -28.1 30.3 

44650.0 4967C.1) 0.429 211.8 -9.2 1.06 1.419 82.9 0.989 88.450 14.4 161.1 0.9720175.9281 0 .79  0.235 168.7 69.7 27.4 0.268 
9.t9 6.26  15.35 ONE 30.632 2 8 4 . 1  -28 .1  30.4 

4466G.G 49610.0  0.473 706.R - 8 . 4  0 .85  l . C l 7  77.7 0.989 87.465 24.7 161.4  0.9450173.9864 1-06 0.234 168.8 69.5 27.4 0 , 2 6 9  
1O.lC 6.27 16.37 O N F  30 .632 284.1 -2R.1 30.5 

44670.0 49670.0 0 .535  204.1  -8.1 0.72  1.416 72.5 0 .989  85.657 35.2 161.9 0.9020170.412A 1.24 0.234 169.0 69.3 27.4 0.269 
1 1 . 5 9  6 .27  17.96 ONE 30.632 284.1 -2R.1  30.7 

44680.0 49070.0  0.610 L C 3 . 5  -R.3 0 .h5 1.414 67.2 0.990 8 3 . 2 3 3  45.9 162.5 0.8450165.6201 1.38 0.233 1h9.4 68.9  27 .4  O.2h9 
13.45 6 .28  19 .73  O N €  30.632 284.1 -28.1 31.1 

A R R I V A L  UBTE = - ? 4 4 9 8 7 0 . ~  
8. 

44590.C 49R7C.C 0.611 232.5 -21.5 -1 .13  1.419 112.3 0 .983  50.159 314.9 523.9 0.841 99.4771 2.67 0 .215  168.5  67.8 27.4 0.254 
1 3 . 4 8  6.06 19.55 T U 0  29.418 285.4 -27 .9  33.2 

446nc.o 49870.0  0.546 233.0 -23.5 - 1 . 7 ~  1.419 107.6 0.983 51.676 324.5 523.3 0.893 102.4591 3.29 0.217 168.3 68.2  27.6 0.254 

44610.0 49870.0 0 . 4 9 ~  230.5 -29 .2  -3.65 1.420 102.8 0.982 52.984 334.2 522.8  0.935 1 0 5 . 0 3 3 ~  5.30 o.zi8 168.0 68.4 28.0 0.255 

11.81 6.06 17.88 Tu0 29.418 285.4 - 2 7 . 9  32.8 

1 0 . 4 9  6-07 1 6 - 3 6  Tkfl 29.418 285.4 -27.9 32.5 

4462C.O 49870.0 0.589 246.8 30.2 19.02 1.419 97 .9  0.982 54.017 344 .2  522.5 0.965 107.0691 -17.32 0.219 167.9 69.1 24.1 0 .256  
12.92 6.09 19.01 O N E  29.418 215.4 -27.9 32.8 

44630.0 49R70.0 0 . 4 1 3  226.6 -7.') 2 . 6 R  1.419 92 .9  l l . 9 R 7  54.712 354.1 522.3 0.982 108.462A -0.94 0.219 167.8 69.1 27.0 0.255 
8 .72  6 .07  1 4 . R C  U N E  29 .418 285.4 -27.9 3 7 . 1  

44640.0 49870.0 0.4C6 218.6 -9.8 1.46 1 . 4 1 8  87.9 0.982 55.064 4.2 162.2 0.9850109.144A 0.33 0.219 167.8 69.1 27.2 0.255 
8.57 6.07 14.65 ONE 29.418 2R5.4 -27.9 32.1  

44650.0 49870.0 0.427 211.7 -9 .2  1.93 1 . 4 1 7  82.9 0.982 55.036 14.4 162.3 0.S720109.101A 0.81 0 .219  167.9 69.0 27.3 0.255 
9.03 6.08 15.11 O N E  29.41R 2 8 5 . 4  -27.9 32.2 

44660.0 49870.0 0.471 206.8 -8 .5  0.82 1.415 77 .7  0.983 54.658 24.7 162.6 0.9450108.370A 
10.04 6 - 9 8  16.12 O N €  29.418 285.4 -27 .9  32.3 

44670.0 49870.0 0.532 204.1 -8 .2  0.69 1.413 72.5 0.983 53.972 35,; 163.1 0 . 9 0 2 0 1 0 7 . 0 4 i ~  

446nn.c 49870.0 0 . 6 ~ 6  203.5 -8.4 0 . 6 2  1 . 4 1 1  67.3 0.984 53.040 45.8 163.7 0 . 8 4 5 0 1 0 5 . 2 3 6 ~  

11.52 6.08 17 .60  ONF 29 ,414  785 .4  -27.9 32.5 

13.37 6 .09  19.46 O N E  29.418 285.4 -27.9 32.9 

-08 0.219 168.0 68.9 27.3 0.255 

a26 0.219 168.3 68.6 27.3 0.256 

a 4 0  0 .218  168.6 68.2 27.3 0.256 

ARRIVAL O A T t  = 2450070.C 

44590.0 50070.0 0.610 232.7 -21.3 -1.02 1.417 112.3 0.978 38.852 314.8 525.0 0.840 76.864A 2.58 0.202 167.7 67.1 27.3 0.242 
13.44 5.90 10.35 T H O  31.007 286.8  -27.8 35.0 

4460r.O 50070.0 0 .542 233.3 -23.0 -1.56 1 .417 137.6 0.978 39.6R3 324.4 524.4 0.893 78.473A 3.10 0.203 167.5 67.5 27.5 0.243 
11 .76  5.90 17.67 TWII 3 1 . ~ 0 7  2 8 6 . ~  -27.8 34.7  

44610.0 50570.0 0.486 231.0  -27 .5  -3.GL 1 .417 IO2.R 0 .977  4 0 . 3 8 6  3 3 4 . 1  523.9 0.935 79.8371 4.66 0.204 167.2 67.8 27.8 0.243 
10.w 5.91 16.31 T W O  3 i . r c t 7  286.8 -27.8 34.4 

44630.0 50070.0 0.411 226.8 -7 .5  2 . 7 9  1.417 93.0 0.976 41.299 354.0 523.4 0 .982  8 1 . 6 1 5 ~  -1.04 0.2C5 167.0 68.4 26 .9  0.243 
8.69 5.91 14.59 ONE 31.CG7 286.8  -27.8 34.0 

44640.0 50070.0 0 . 4 ~  218.7 
8.52 5.91 

-9.R 
14.41 

1.45 1.410 88.0 0.976 
O N E  3 1 . ~ 7  28h.e -27.8 

41.471 
33.9 

4.1 163.4 0.9850 81.9566 0 . 3 5  0.206 167.0 68.4 27.1 0.243 

4465C.O 50070.0 0.424 211.8 -9.4 1.W 1.415 82.9 0.917 41.446 14.3 163.5 0.9720 81.9201 0.84 0.205 167.1 68.3 27.2 0.243 
8.08 5.91 14 .89  O N E  3 i . r o 7  286.8 -27.8 34.0  

4266C.O 59070.0 0.468 206.8 -8.6 0.78 1.413 77.8 0.977 41.236 24.7 163.7 0.9450 81.5271 1.11 0.205 167.2 68.2 27.2 0.243 
9.98 5.92 15.89 ONE 31.001 286.8  -27.8 34.1 

k467F.O 50070.0 0.529 204.2 -8.3 0 .66  1.411 72.6 0.978 40.860 35.1 164.2 0.9030 80.81741 1.28 0.205 167.5 67.9 27.2 0.244 
11.44 5.92 17.36 O N E  31.007 286.8 -27.8 34.4 

45680.0 51070.0 O.bO3 203.6 - 8 . 5  0 . 5 9  1.409 67.4 0.979 40.349 45.7 164.7 O i 8 4 7 0  79.850h 1-41 0.204 167.8 67.5 27.2 0.244 
1 3 - 2 1  5 .93  19.20 ONE 31.007 286.8 -27.8 34.7 
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1981 
E A R I W - N E P T U N E  

DEPART ARRIVE S P E E D  R A OECL 
ov1 O V Z  OVT 

44590.0 50210.0 0.6C9 2 3 2 . 9  -21.1 
13.42 5.76 19.19 

44600.0 50270.0 0 .541  233.6 -22.6 
11.14 5.16 11.50 

44610.0 50210.0 0.484 231.6 -26.1 
10.34 5.16 16.11 

44630.0 50210.0 0 .410  221.1 -7.1 
0.66 5.16 14.42 

44640.0 50270.0 0.402 218.9 -10.0 
8.48 5.17 14.25 

4465C.O 50210.0 0.422 211.9 -9.5 
6.93 5.17 14-70 

44660.0 50210.0 0 .465  201.0 -8.R 
9.91 5.77 15.68 

44670.0 50210.0 0 .526  204.3 - 8 . 4  
11.36 5.?8 17.14 

4468C.C 50210.0 0.599 203.1 - 8 . 6  
13.18 5.18 18.96 

4459C.O 50470.0 0.t99 233.2 -21.0 
13 .42  5.64 19.06 

4460r.0 50410.0 r . 5 4 1  234.0 -22.3 

44610.0 50470.0 0.4~2 232.2 -25.1 

11.72 5 .64  17.36 

10.31 5.64 15.95 

44620.@ 50470.0 

4463P.O 50470. ' )  0 .4C9  227.6 -6 .7  
R.h4 5.64 14.211 

4464C.0 50410.0 0.400 219.2 -10.1 
8.44 5 - 6 4  1 4 - 0 8  

44650.0 59470.0 0.470 212.2 - 9 . 1  
8 - 8 1  5.64 14.52 

1 1 V 1 PSI 1 ECCEN SMA THE11 THETZ PERIH APHEL 
LFG COlST M A S  OECLS LAMOA 

ARRIVAL OATE = 2450210.0 

-0.91 1.415 112.4 0 .974  32.415 314.6 526.0 0.839 64*111A 
TU0 29.146 288.1 -21.6 36.9 

-1.32 1.415 107.6 0 .973  33.009 324.2 525.4 0.892 65.126A 
TU0 29.146 2RR.l -27.6 36.5 

-2.50 1.416 102.8 0 .512  33.456 334.0 525.0 0.934 65.919A 
TU0 29.146 288.1 -21.6 36.2 

2.92 1.415 93.0 0.911 34.029 3534% 524.5 0 .982  61.016A 
ONE 29.146 2R8.1 -21.6 35.e , 

1.42 1.414 88.0 0.971 34.133 4.0 164.4 0.9850 67 .2821  
ONE 29.146 288.1 -21.6 35.8 

0 .96 1.413 83.0 0 .911  34.114 14.2 164.5 0.9130 67 .2541  
ONE 29.146 288.1 -27.6 35.8 

0 .74  1.411 11.9 0.912 33.915 24.5 164.8 0 .9460  61.005A 
ONE 29.146 288.1 -21.6 36.0 

0 .02  1.409 12 .8  0 .913  33.731 35.0 165.2 0.9040 66.558).  
ON€ 29.146 288.1 -27.6 36 .2  

0 .55  1.401 67.6 0 .975  33.398 45.5 165.1  0.8480 65.948A 
ONE 29.146 2 8 8 . 1  -21.6 36.6 

ARRIVAL O A T E  = 2450410.0 

-0.82 1.413 112.5 0.970 28.403 314.3 526.9 0.838 55.9691 
TWO 31.114 289.4 -21.4 38.9 

-1.16 1.414 101.7 0 . 9 6 9  28.781 324.0 526.4 0.891 S b e b l l A  
TU0 31.114 289.4 -21.4 38.5 

-2.09 1.414 1C2.9 0 . 9 h 8  29.096 333.8 526.0 0 .934 51.259A 
TWO 31.114 289.4  -27 .4  38.1 

-12 .54  1.414 9R.Q 0 . 9 6 1  29.337 343.6 525.7 0.964 51.7106. 
1hO 31.114 289.4 -27.4 3 R . 7  

3 - 0 9  1.413 93.1 0.967 
ONE 31.114 2R9.4 -21.4 

29 .495 353.1 525.5 C.982 
37.7 

58.0GYA 

1 .40  1.412 88.1 0.967 29.567 3.8 165.5 0.9850 58.148A 
O N E  31.114 289.4  -21.4 31.1 

0.92 1.411 83.1 0 .967  29.550 14.0 165.5 0.9130 58.128A 
O N E  31.114 289.4 -21.4 37.7 

44660.0 50510.3 0.462 207.2 -9 .0  0.11 1.409 78.0 0 .968  29.454. 24 .3  165.8 0.9410 51.955A 
9.85 5.64 15.49 ONE 31.114 289.4 -21.4 37.d. 

44610.0 50410.0 0.523 204.5 - 8 . 6  0 . 5 9  1.408 12.9 0.969 29.215 34.1 166.1'0.9050 57.64511 
11.28 5.65 16.93 ON€ 31.114 289.4 -21.4 38.1 

4468C.O 50410.0 C.595 203.9 -8.8 
13.08 5.66 18.13 

0 . 5 2  1.406 67.8 0.971 
ONE 31.114 289.4 -21.4 

29.036 
3R.5 

45.2 166.6 0.8500 51.223A 

ARRIVAL O A T E  = 2450610.0 

4459G.0 5061C.O 6.609 233.6 -20.8 -0.73 1.412 112 .6  0.S61 25.595 314.0 521.8 0 .831  50.3531 
13.44 5.53 18.97 Tho 29.166 290.8 -21.2 40.9 

44600.0 50616.0 0.541 234.4 -22.0 -1.01 1.412 107.8 0.966 25.880 323.1 521.3 0.890 50.8711 
11.13 5.53 11.26 TU0 29.166 298.8 -21.2 40.4 

44610.0 50610.0 0.4R2 2 3 2 . 8  -24.7 -1.75 1.413 103.0 0.964 26.117 333.5 526.9 0 .933 51.302A 
10.30 5.53 1 5 . ~ 2  T W O  29.166 290.11 -21.2 40.1 

44620.0 50610.0 0.458 224.1 -40.6 -1.2R 1.413 98 .1  0.963 26.290 343.4 526.6 0.964 51.632A 
9.75 5.53 15.28 I W O  29.166 290.8 -21.2 40.0 

4463C.O 50670.0 0 .4C9 228.2 -6 .0 3.32 1.412 93.2 0.963 26.416 353.5 526.5 0 .981  51.851A 
8 .64  5.53 14.17 ONE 29.166 290.8 -21.2 39.1 

44640.0 5067C.O 0.309 219.5 -10.3 1 .31  1.411 88.2 0.963 26.468 3.k 166.4 0.9850 51.952A 
8.41 5.53 13.93 ONE 29.166 290.8 -21.2 39.6 

44650.0 50610.0 0.418 212.5 -10.0 
8.82 5.53 14.35 

0 . 8 8  1.41C 83.2 0.963 
ONE 29.166 290.8 -27.2 

26.455 
39.6 

13.8 166.5 0 .9140  51.936A 

44660.0 50610.0 0.460 207.5 -9.2 0.67 1.408 18 .2  0.964 26 ,379  24.1 166.1 0.9480 51.8104, 
9.18 5.53 15.31 ONE 29.166 290.8 -21.2 39.8 

44610.C 50610.0 0.519 204.8 -8.8 0 .55  1.406 13.1 O i 9 6 5  26.245 34.4 167.0 0.9010 51.5831. 
11.19 5 .54  16.73 ONE 29.166 290.8 -21.2 40.1 

44660.0 50610.0 0.591 204.2 -8.9 0.48 1.404 68.0 0 .961  26.062 44.9 161.5 0.8520 51.212A 
12.91 5.54 18.52 ONE 29.166 290.8 -27.2 40.4 

1 2 Y 2 PSI 2 R A OECL SPEED 

2.49 0 ,189  166.9 66.3 27.2 0.232 

2.94 0.190 166.6 66.1 27.4 0.232 

4.16 0.191 166.4 67.0 27 .1  0.232 

-1.17 0.192 166.1 67.1 26.1 0.232 

0 . 3 1  0.193 166.1 61.7 21.0 0.232 

0.87 0.192 166.2 67.6 21.1 0.232 

1.14 0.192 166.4 67.4 21 .1  0.233 

1.31 0.192 166.6 67.1 21.1 0.233 

1.43 0.191 167.0 66.8 21.1 0.233 

2.41 0.117 166.0 

2.79 0.178 165.1 

3.16 0 .119  165.4 

14.25 0.180 165.3 

- 1 . 3 4  0.180 165.2 

0.39 0.180 165.2 

0.91 0.180 165.3 

1.11 0.180 165.4 

1.33 0.119 165.1 

1.45 0.119 166.1 

2 . 3 3  0.165 165.1 

2.66 0 .161  L6C.7 

3.43 0 .168  164.5 

8.99 0.168 164.3 

-1.56 0.169 164.2 

0.42 0.169 164.2 

0.94 0.169 164.3 

1.20 0.169 164.4 

1.35 0.168 164.7 

1 - 4 7  0 .161  165.1 

65.5 

65.9 

66.2 

6 5 . 1  

66.9 

66 .9  

66.8 

66.6 

66.4 

66.0 

64.6 

65 .1  

65.4 

65.3 

66.1 

66.1 

66.0 

65.8 

65.5 

65.1 

21.0 0.222 

21.2 0.222 

21.5 0.222 

29.6 0 .223  

26.5 0.222 

26.9 0.222 

21.0 0.222 

21.0 0.223 

21.0 0 .223 

26.9 0.223 

26.9 0.213 

27.1 0.213 

21.3 0.213 

211.5 0.213 

26.3 0.213 

26.8 0.213 

26.9 0.213 

26.9 0.214 

26.9 0.214 

26.8 0.214 
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1981 
EARTH-NEPTUNE 

D E P A R T  ARRIVE S P E F O  R A OECL I 1 V 1 PSI I E C C E N  SMA THE11 THET2 PERIH APHEL 1 2 V 2 PSI 2 R A OECL SPEEO 
OV1 OV2 O V T  LEG COIST RAS OECLS LAMOA 

ARRIVAL D A T E  = 2450870.0 

44590.0 50870.0 0.610 233.9 -2'7.7 
1 3 - 4 7  5 .43  18.90 

-0.64 1.411 112.7 0.565 
T M f l  30.920 292.1 -27.0 

23.553 313.7 528.6 0.835 
42.9 

46.271A 2.26 0.155 164.1 63.7 26.7 0.205 

446OG.0 50870.0 0.542 234.8 -21.8 -0 .88 1.411 107.9 0.963 23.779 323.4 528.1 0.888 46.6691 2.54 0.156 163.7 64.2 26.9 0.205 
11.75 5.43 17.18 TWO 3C.920 292.1 -27.0 42.4 

44610.0 50870.0 0.482 233.4 -23.5 -1 .47  1.411 103.1  0 .961  23.966 333.2 527.8 0.932 47.000A 3.16 0.157 163.5 64.5 27.1 0.205 
10.30 5.43 15 .73  T W O  30.920 292.1  -27.0 42 .1  

44620.0 50870.0 0.444 226.9 - 3 3 . 6  -4.84 1.411 111.3 0 .960  24.1CR 343.1  527.5 0.963 47.253A 6.56 0.158 163.2 64.6 27.9 0.205 
9 . 4 3  5.43 14.86 TWO 30.920 292.1 -27.0 41 .9  

4463n.0 50870.0 0.41C 229.0 -5.1 3.64 1.411 9 3 . 3  0 .959  24.201 353.2  527.4 0.981 47.420A -1.88 0.158 163.1 65.3 26.1 0.205 
8.65 5.43 14.08 ONE 30.920 292.1 -27.0 41.6 

4464C.C 50870.0 0.397 22C.O -10.6 1 .34  1.410 8 8 . 4  0 .959  24.242 3.3 167.3 0.9850 47.498A 0.45 0.159 163.1 65.2 26.6 0.205 
8.37 5.43 13.80 ONF 30.920 292.1 -27.0 41.6 

44650.0 50870.0 0 .415  212.9 -10.3 0 . 8 4  1.408 83.4  0 .960 24.231 13.5 167.4 0.4740 47.4871 0.98 0.159 163.2 65.1 26.7 0 .205  
8.77 5.43 14.21 O N E  30.920 292.1 -27.0 41.6 

44660.0 50870.0 0 .457  207.8 -9.4 0.62 1.407 78.4 0.961 24.170 23.7 167.6 0.9490 47.3911 1.23 0.158 163.4 65.0 26.8 0.205 
9.71 5.43 15.15 ONE 30.920 292.1 -27.0 41.8 

44670.0 5nR70.0 0 . 5 1 5  205.1 -9.0 0 .51  1.405 7 3 . 3  0 .962  24.063 34.1 167.9 0.9090 47.218A 1.38 0.158 163.7 64.7 26.7 0 .206  
11.10 5.44 16.54 O N E  30.920 292.1 -27.0 42.0 

4468C.0 50870.0 0.587 204.5 -9.1 0.44 1.403 68 .2  0.964 23.917 44.5 168.3 0.8550 46.979A 1.49 0.157 164.1 64.3 26.7 0.206 
12.86 5 .44  18.31 O N E  30.920 292.1 -27.0 42.4 

ARRIVAL O A T F  = 2451070.0 

4459C.0 51070.0 0.612 234.4 -20.6 -0 .56  1 .410 112.9 0 .962  22.011 3 1 3 . 3  529.4 0.832 43.1901 2.20 0.145 163.0 62.8 26.5 0.198 
13.51 5.35 18.96 THO 29.472 293.4 -26 .8  44.9 

446CO.O 51070.0 0.543 235.3 -71.6 -0.76 1.410 I O H . 1  I l .GbO 22.196 323.0 529.0 0 .887  43.5054 2.43 0 .146  162.6 6 3 . 3  26.7 0.197 
11.78 5 .34  17.12 TU0 29.472 293.4 - 2 6 . 0  44.5 

4461C.O 51C70.0 0.482 234.0 -22 .9  -1 .23  1.410 103.3  0 .958  22.349 332.9 528.6 0.930 43.7681 2.92 0.147 162.3 63.6 26.9 0.197 
10.31 5.34 15.65 TWO 29.472 293.4 -26 .8  44 .1  

44620.0 5107C.0 C . 4 3 9  228.7 -29.4 -3.43 1.41C 98.4 0.957 22.465 342.8 528.4 0.G62 43.968A 5.16 0.148 162.1 63.8 27.5 0.197 
9.30 5 .34  14.64 TkO 29.472 293.4 -26.8 43.9 

44630.0 51070.0 0.411 230.0 -3.7 4.12 1.410 93.5 0.956 22.541 352.8 528.2 0 .981  44.1016 -2.36 0.148 162.0 64.4 25.8 0 .197  
8-69  5.34 14 .03  ONE 29-472  293 .4  -26 .8  4 3 . 6  

44640.0 51070.0 0.396 22C.5 -10.9 1.3C 1.409 88.6  0 .956  22.575 2 . 4  168.2 0.9850 44.164A 0.48 0 .149  161.9 64.3 26.5 0.197 
8.35 5.34 13.69 ONE 29.472 293.4 -26.8 43.6 

4465010 51070.0 0 . 4 1 3  213.4 -10.6 
8.73 5 .34  14.07 

0 . 7 9  1.407 8 3 . 6  0.957 
ONE 29.472 293.4 -26 .8  

22.565 
43.6 

13.1 16R.2 0 .9750  44.1566 1.03 0.149 162.0 64.2 26.6 Om 197 

44660.0 51070.0 0 .454 208.3 -9 .7  0 . 5 8  1.406 78 .6  0 .958  22.515 23 .4  168.4 0.950D 44.081A 1.27 0.148 162.2 64.1 26.6 0.198 
9 . 6 4  5.35 14.99 ONE 29.472 293.4 -26.8 4 3 . 8  

44670.0 51070.1 0.512 205.5 -9.2 0 .47 1.404 73.5 0 .959  22.428 33.7 168.7 0 .9110  43.9451 1.41 0.148 162.5 63.8 26.6 0.198 
11.@1 5.35 16.37 ONE 29.472 293.4 -26.8 44.0 

44680.0 51070.0 0.582 204.8 -9.3 0 .41  1.4@2 68.4 0.962 22.307 44.1 169.1 0.8580 43.757A 1.51 0.147 163.0 63.4 26.5 0.199 
12.75 5.36 18.11 O N E  29.472 293 .4  -26.8 44.4 

ARRIVAL D A T E  - 2451270.0 

44590.C 51270.0 0.614 234.8 -20.6 -0.49 1.409 1 1 3 . 1  0 .960 20.f l13 312.8 530.2 0.830 40.797A 2 .14  0.136 161.8 61.8 26.3 0.191 
13.57 5.27 18 .84  TWO 30.483 294.7 -26.5 47.0 

44600.0 51270.0 0 .545 235.8 -21 .4  4 . 6 5  1.409 108.3 0.558 20.969 322.6 529.7 0 .885 41.053A 2 .33  0.137 161.4 62.3 26.5 0.191 
11.82 5.27 17.09 TWO 30.483 294.7 -26.5 46.5 

44b10.0 51270.0 0.483 234.7 -22.5 
10.34 5.27 15.61 

-1.02 1.409 103.5 0 . 9 5 6  
T U 0  30.483 294.7 -26.5 

21.09R 332.5 529.4 0.929 
46.1 

41.266A 2.72 0.138 161.1 62.7 26.7 0.190 

44620.0 51270.0 0.437 230.1 -26 .8  -2.52 1.409 98.6 3.955 21.195 342.4 529.2 0 .961  51.4306. 4.25 0 . 1 3 9  160.8 62 .9  27.1 0.190 
9.26 5.27 14.52 TWO 30.483 294.7 -26.5 45.9 

4463C.C 51270.0 0.415 231.4 -1.2 4.94 1.409 93.7 0 .954  21.259 352.5 529.0 0.980 41.538A -3.18 0.139 160.7 63.5 25.4 0.190 
11-77 5.26 14.03 ONE 30.483 294.7 -26.5 45.7 

44640.0 51270.0 0.395 221.2 -11.2 
8.32 5.26 13.58 

1 .26  1.408 8B.R 0 .954  
ONE 30.483 294.7 -26.5 

21.2811 
45.6 

216 169.0 0 .9850  41.590A 0.52 0.139 160.7 63.4 26.3 0.190 

44650.0 51270.0 0.411 214.0 -11.0 0.74 1.406 83 .8  0 .954  21.280 12.7 169.0 0 .9760  41.585A 1.07 0.139 160.8 63.3 26.4 0.190 
8 - 6 8  5.27 13.94 O N E  3C.483 294.7 -26.5 45.7 

44660.0 51270.0 0.451 208.8 -10.3 n.53 1.405 78.8 0 . 9 5 5  21.238 23.0 169.2 0.9510 41.52SA 1.31 0.139 161.0 63 .1  26.4 0.191 
9 .57  5.27 14.84 ONE 30.483 294.7 -26.5 45 .8  

44670.0 51270.L' 0.5C8 205.9 -9 .5  0 . 4 3  1.403 73.7 0.957 2 1 . 1 6 9  33.3 164.4 0.9130 41.41CA 1.44 0.138 161.3 62.9 26.4 0.191 
10.92 5.27 16.20 ONE 30.483 294.7 -26.5 46.4- 

4468C.O 51270.0 0.578 205.2 -9.6 0.37 1.401 68.7 0 .959  21.063 43.6 169.8 0.8600 41.265). 1.53 0.138 161.7 62.5 26.3 0.192 
12.64 5.28 17.92 ONE 30.483 294.7 -26.5 4 6 . 4  
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1981 
EARTH-NEPTUNE 

DEPART ARRIVE SPEED I A OECL 1 1 V 1 PSI 1 ECCtN SHA THE11 THE12 PEWIH APHEL I 2 V 2 PSI  2 R A OECL SPEED 
ovi ov2 n v i  LFC COIST a b s  OECLS L A M O A  

ARRIVAL OATE - 2451470.0 

44590.0 51470.0 c.617 235.3 -20.5 
13.64 5.21 11.84 

44600.0 51470.0 0.547 236.4 -21.2 
11.88 5.20 17.08 

44610.0 51410.9 0.485 235.4 -22 .1  
10.38 5.20 15.57 

44620.0 51470.0 0.436 231.4 -24.9 
9.25 5.20 14.44 

44630.C 51470.0 0.425 233.6 3 . 8  
8.99 5.20 14.19 

-0.42 1.408 113.3 0.958 19.1363 312.4 53G.9 0.827 38.8984 2.08 0.127 160.5 60.8 26.1 0.185 
T W O  29.970 296.0 -26.3 49.1 

44640.0 51470.0 0.394 221.8 -11.6 
8.30 5.20 13.49 

4 - 5 5  1.408 108.5 0 .956  19.996 322.2 530.5 0.882 39.110A 2.24 0.128 160.1 61.3 26-3 0.185 
Tho 29.970 296.0 -26.3 48.6 

-0.84 1 . 4 ~ 9  103.7 0.954 2 0 . 1 ~ 7  332.0 530.1 0.927 3 9 . 2 8 7 ~  2.55 0.129 159.8 61.7 26.5 0.184 
Tho 29.970 296.0 -26.3 48.2 

-1.88 1.4C8 98.R 0.952 20.191 342.0 529.9 0.960 ' 39.4221 3.62 0.130 159.5 62.0 26.8 0.184 
TkO 29.970 296.0 -26.3 48.0 

6 . 6 1  1.408 93.9 0.952 20.246 352.0 529.8 0.980 39.513A -4.86 0.131 159.4 62.7 24.8 0.184 
ONE 29.970 296.0 -26.3 47.8 

1.21 1.407 89.0  0 .951  
ONE 29.970 296.0 -26.3 

20.271 
47.7 

2.1 169.7 0.9860 39.556A 0.57 0.131 159.4 62.5 26.1 0.184 

44650.Q 51410.0 C.409 214.6 -11.4 0.68 1.406 84.0 0.952 20.265 12.3 169.8 C.9770 39.553A 1.13 0.131 159.5 62.4 26.3 0.185 
8.63 5.20 13.83 ONE 29.970 296.0 -26.3 47.7 

44660.0 51470.0 0.447 209.3 -10.4 0.48 1.404 79.0 0.953 20.229 22.5 169.9 0.9530 39.505A 1-35  0.130 159.7 62.2 26.3 0.184 
9.5C 5.20 14.70 ONE 29.970 296.0 -26.3 47.9 

4467G.O 51470.0 1.5C4 206.4 -9 .8  0 . 3 8  1.402 74.0 0.955 20.166 32.8 170.2 0.9150 39.417A 1.47 0.13C 160.0 61.9 26.2 0.185 
10.83 5.21 16.03 ONE 29.970 296.0 -26.3 48.1 

44680.0 51470.0 0.573 205.6 -9.8 C.33 1.400 68.9 0.957 20.078 43.1 170.5 0.8640 39.293A 1.56 0.129 160.4 61.5 26.2 0.186 
12.52 5.21 17.73 ONE 29.970 296.0 -26.3 48.5 

ARRlVAL DATE 1 2451670.0 

4459C.C 51670.0 0.620 235.8 -20.5 -C.35 1.407 113.5 0.957 19.095 311.8 531.5 0.824 37.3651 2.03 0.119 159.2 59.8 25.9 0.180 
13.72 5.15 18.87 TWO 29.931 297.3 -26.0 51.2 

44600.0 51670.i) 0.55C 237.0 -21 .1  -C.45 1.408 108.7 0.954 19.212 321.7, 531.2 0.880 31.544A 2.15 0.120 158.7 60.3 26.1 0.179 
11.94 5.14 17.09 Tho 29.931 297.3 -26.0 50.7 - 

4461C.O 51670.0 0.487 236.2 -21.8 - 0 . 6 8  1.408 103.9 0.952 19.309 331.5 530.9 0.925 31.6921 2.40 0.121 158.4 60.7 26.2 0.179 
10.42 5.14 15.56 TWO 29.931 297.3 -26.0 50.3 

4462C.O 5167C.0 0 .437 232.5 -23.6 -1 .41  1 .4C8  99.0 0.951 19.3P2 341.5 530.6 0.959 37.806A 3.15 0.122 158.1 61.0 26.5 0.178 
9.26 5.14 14.40 Tho 29.931 297.3 -26.0 50.P 

44630.0 51670.0 0.474 239.2 18.6 12.02 1.407 9 4 . 1  0.950 19.431 351.6 530.5 0.979 37.883A -10.26 0.122 158.0 61.9 53.2 0.119 
10.11 5.14 15.25 ONE 29.931 297.3 -26.0 50.0 

44640.C 51670.0 0.393 222.6 -12.0 1.15 1.406 89.2 0.949 19.453 1.7 170.5 0.9860 37.920A 0.63 0.123 157.9 61.5 26.0 0.178 
8.28 5.14 13.41 ONE 29.931 297.3 -26.0 49.8 

44650.0 51670.9 0.407 215.3 -11.8 0 .61  1.405 84.2 0.950 19.448 11.8 170.5 0.9770 37.919A 1.19 0.123 158.0 61.4 26.1 0.118 
8.5R 5.14 13.72 ONE 29.931 297.3 -26.0 49.8 

44660.0 51610.0 0.444 209.9 -10.8 0 . 4 3  1.403 79.3 0.951 19.417 22.0 170.6 0.9550 37.880A 1.39 0.122 158.2 61.2 26.1 0.179 
9.43 5.14 14.57 ONE 29.931 297.3 -26.0 49.9 

4467C.C 51670.0 0.500 206.9 -10.1 
10.73 5.15 1 5 - 8 8  

0.34 1.401 74.3 0.953 
ONE 29.931 297.3 -26.0 

19.362 
50.2 

32.3 170.8 0.9170 37.807A 1.51 0.122 158.6 61.0 26.1 0 .  179 

44680.0 51670.0 0.568 206.1 -10.1 0.29 1.399 69.2 0.955 19.286 42.6 171.2 0.8670 37.1051 1.58 0.121 159.0 60.6 26.0 0.180 
12.4C 5.15 17.56 ONE 29.931 297.3 -26.0 50.5 

44690.0 51670.0 0.645 206.9 -1F.6 0.25 1.397 64.2 0.958 19.192 52.9 171.5 0.8040 37.579A 1.64 0.120 159.6 60.1 25.9 0.181 
14.36 5.16 14.52 ONE 29.931 297.3 -26.0 51.0 

ARRIVAL OAT€ = 2451870.0 

4459C.C 51870.0 0.624 236.3 -20.4 -0.29 1.407 113.8 0.956 18.466 311.3 532.2 0.821 36.1121 1.98 0.111 157.1 58.8 25.7 0.175 
13.81 5.10 18.90 TWO 30.505 298.6 -25.8 53.4 

44600.C 51870.0 0.553 237.6 -21 -0  4 - 3 7  1.407 108.9 0.953 18.570 321.1 531.8 0.877 36.2636 2.08 0.112 157.2 59.3 25.8 0.174 
12.C2 5.09 17.11 TWO 30.505 298.6 -25.8 52.9 

44610.0 51870.0 C.489 236.9 -21.5 -0.53 1.407 104.1 0 .951  18.656 331.0 531.5 0.923 36.389A 2.26 0.113 156.8 59.7 26.0 0.174 
10.48 5.09 15.57 ThO 30.505 298.6 -25.8 52.5 

44620.0 51870.0 0.438 233.6 -22.6 -1.34 1.407 99.2 0.949 18.122 341.0 531.3 0.958 36.481A 2.79 0.114 15b.6 60.0 26.2 0.113 
9.29 5.OR 14.37 T W O  30.505 298.6 -25.8 52.q- 

8.26 5.08 13.34 ONE 312.505 296.6 -25.8 51.9 
44640.0 51870.0 0.392 223.4 -12.6 1 - 0 1  1.405 89.4 0.948 18.786 1.1 171.1 0.9860 36.586A 0.71 0.115 156.4 60.5 25.8 0.173 

44650.0 51870.0 0.4C5 216.0 -12.3 0.54 1.404 84.5 0.948 18.782 11.3 171.2 0.9180 36.586A 1.25 0.115 156.5 60.4 25.9 0.173 
8.54 5.08 13.62 ONE 30.5P5 298.6 -25.8 51.9 

4466C.C 51870.0 0.441 210.6 -11.2 0.37 1.403 79.5 0.949 18.755 21.5 171.3 0.9560 36.554A 1.44 0.115 156.7 60.3 25.9 0.174 
9.36 5.09 14.44 ONE 30.505 298.6 -25.8 52.0 

4467C.O 51870.0 0.496 207.5 -10.5 0.29 1.401 74.5 0 .951  18.707 31.7 171.5 0.9200 36.494A 1.54 0.114 157.0 60.0 25.9 0.174 
10.63 5.09 15.72 ONE 30.505 298.6 -25.8 52.3 

4468C.0 51870.0 0.563 206.6 -10.4 0.24 1.399 69.5 0.953 18.639 42.0 171.8 0.8700 36.40BA 1.61 0.113 157.5 59.6 25.8 0.175 
12.28 5.10 17.38 ONE 30.505 298.6 -25.8 52.6 



19R1 
tARTh-NEPTUNE 

DEPART ARRIVE S P E E D  R A OtCL 1 1 V 1 PSI 1 ECCEN S H A  THETl THE12 PERlH APHEC I 2 V 2 PSI 2 R A OECL SPEED 
nvi  ov2 n v i  L E G  C O I S T  R A S  O E C L S  L A H O A  

44690.0 51810.0 0.640 201.4 -10 .8  0.22 1.391 64.5 0.956 18.555 52.3 172.1 C.8080 36.302A 1.66 0.112 158.1 59.1 25.7 0.116 
14.22 5.11 19.32 ONE 30.505 298.6 -25.8 53 .1  

ARRIVAL D A T E  - 2452010.0 

44590.0 5 2 0 7 ~ . u  0 . ~ 8  736.8 -?0.4 -0.22 1.406 114.0 0 .954  1 7 . ~ 4 7  310.1 532.8 0.817 3 5 . 0 1 6 ~  1.93 0.104 156.1 57.8 25.4 0.170 

4 4 w r . c  5 2 ~ 1 i 0 . n  0 .556  238.2 -20 .9  -c .28  1.401 109.2 0 .952  18.040 320.6 532.5 0.814 35.2061 2.01 0.105 155.6 5 8 . 3  25.6 0.1b9 

13.90 5.05 18 .96  imo 29.425 299.9 -25.5 55.5 

12.10 5.05 17.15 T W O  29.425 299.9 -25.5 5 5 . 0  

44610.0 52110.0 0.492 237 .1  -21 .3  -0 .41  1.407 104.4 0 .949  18.117 330.5 532.2 0 .921  35.3141 2.14 0.106 155.2 58.7 25.8 0.169 
10.54 5.04 15.58 TU0 29.425 299.9 -25.5 54.6 

4462C.O 52010.0 0.44C 234.6 -21 .9  -0.75 1.406 99.5 0 .947  18.117 340.5 532.0 0 .956  35.39aA 2.50 0.107 154.F 59.0 25.9 0.169 
9.32 5.04 14.36 TWO 29.425 299.9 -25.5 54.3 

44630.0 5207C.0 C.425 223.5 -39.2 -h .40  1.406 9 4 . 6  0 .946  18.216 350.5 531.8 0.978 35 .455A 8 - 1 7  0.108 154.8 58.1 21.5 0.169 
9 . 0 ~  5 . 0 4  14.04 T W O  29.425 299.9 -25.5 54 .2  

4464C.O 52C70.0 0.391 224.2 -13.2 
8.25 5.04 13.28 

44650.0 52010.0 0.403 216.8 -12 .9  
8.50 5.04 13.53 

4 4 6 6 0 . ~  52nio .c  0.438 211.3 - 1 1 . 6  
9 - 2 8  5.04 14.32 

44610.0 52010.0 0.492 208.1 -10 .8  
10.53 5.04 15.58 

4468@.C 52010.0 0 .558  201.1 -10.7 
12.16 5.0s 17.21 

0 . s ~  1.405 
O N E  29.425 

89 .1  
299.9 

0 .946  
-25.5 

0.46 1.404 R4.8 0.946 
ONE 29.425 299.9 -25.5 

0 .31  1.402 79.8 0 . 9 4 1  
LINE 29.425 299.9 -25.5 

P . ? 4  1.4PO 14.8 0 .949  
ONE 29.425 299.9 -25.5 

0.20 1.398 69.4 0.952 
ONE 29.425 249.9 -25.5 

18.235 0.6 171.8 0 .9860  35.4841 0.80 0.108 154.1 59.5 25.6 0.168 
54.0 

18.232 1c.o 171.8 0 . 9 i 9 0  35.4054 1.33 o . i n 8  154.8 59.4 25.7 0.169 
54.0 

18.209 20.9 111.9 0 .9580  35.459A 1-50 0.107 155.0 59.3 25.7 0.169 
54.1 

1R.166 31.2 172.1 6.9230 35.409A 1.58 0.107 155.4 59.0 25.7 0.169 
54.4 

l8 . lC5 41.4 112.4 0.8740 35.3371 1.64 0.106 155.8 58.6 25.6 0.170 
54.1 

44690.0 52010.0 0.634 201.8 -11 .1  0.17 1.396 64.8 0 .955  18.030 51.1 172.1 0 .8130  35.2481 1.68 0.105 156.5 58.2 25.5 0.171 
14.P7 5.06 19.13 O N E  29.425 299.9 -25.5 55 .1  

ARRIVAL D A T E  = 2452210.0 

4459cI.C 52210.0 C.632 231.4 -20.4 -0 .16  1.4C5 114.3 0.954 11.513 310.1 533.4 0.813 34.213A 1.89 0 .091  154.4 56 .1  25.2 0.166 
14.01 5.51 19.03 T W O  3 r . m  301 .2  -25 .2  5 7 . 1  

4460l?.@ 52270.0 0.56C 238.9 -70 .9  -0 .21  1.406 109.5 f l .950 11.598 320.0 533.1 C.871 3'4.324A 1.94 0.C98 153.8 51.3 25.4 0.165 
12.19 5.01 17.20 1hU 36.910 301.2 -25.2 57.1 

44610.0 52210.0 0 .495  238.5 -21.1 -G.29 1.406 104.6 0.948 17.668 329.9, 532.8 0 .919  34.418A 2.04 0.099 153.4 51.1 25.5 0.165 

44620.@ 52270.0 0.442 235.1 -21 .4  -0 .51  1.406 99.8 0.946 11.123 339.9 532.6 0.955 34.4911 2.21 0.100 153.1 58.1 2 5 . 1  0.164 

10.61 5.00 15.61 TWO 3C.910 301.2 -25.2 56.7 - 

9 . 3 1  5.00 14.31 TWO 3C.910 301.2 -25.2 56.4 

4463fi .@ 5221C.0 0.408 228.5 -21.1 -2.56 1.405 94.9 0.945 11.159 349.9 532.5 0 . 9 1 1  34.5COA 4 . 3 3  0 .101  153.0 58.1 26.3 0 .164  
8.62 5.00 13.62 T W O  3p.910 3 n i . 2  -25.2 56.2 

44640.C 52270.0 0.391 225.0 -13 .9  C.85 1.404 90.0 0.945 11.176 0.0 112.4 0 .9860  34.567A 0.93 0.101 152.9 58.5 25 .4  0.164 
8.24 4.99 13.23 O N t  30.910 301.2 -25.2 56.1 

44650.0 52210.0 0.4C1 217.6 -13.5 
8.46 4.99 13.45 

0 .37  1.403 85.1 0 .945  
ONE 30.910 301.2 -25.2 

11.114 
56.1 

10.2 172.4 C.9800 34.569A 1.42 0.101 153.0 58.4 25.5 0.162 

4466C.O 52270.0 0.435 212.0 -12 .1  0 .24  1.402 8P.1 0.946 11.154 20.4 172.5 0 .9600  34.548A 1.56 0.101 153.2 58.3 25.5 0.165 
9.21 5.00 14.21 O N E  30.910 3C1.2 -25.2 56.2 

4461C.O 52210.0 0.487 208.1 -11.2 0 .18  1.400 75.1 0.948 17.715 3C.6 112.1 0.9250 34.505A 1.62 0.100 153.5 58 .0  25.5 0.165 
10.43 5.00 15.44 ONE 3G.910 301.2 -25.2 56.5 

4468C.O 52270.0 0.553 207.6 -11.0 0.15 1.398 7C.1 0 .950  11.661 40.8 112.9 0.8170 34.445A 1.67 0.099 154.0 51.7 25.4 0.166 
12.03 5 . ~ 1  11.04 O N E  30.910 301.2 -25.2 56.8 

4469C.O 52270.0 0.628 208.3 -11.3 0.13 1 .396  65.1 0.954 11.593 51.0 113.2 0 .8170  34.369A 1 - 1 0  0.048 154 .1  57.2 25.3 0.161 
13.92 5.C2 18.94 O N E  30.910 301.2 -25.2 57.2 

ARRIVAL O A T €  = 2452410.0 

4459C.O 52470.0 0 .636  238.0 -20.4 -C.11 1.405 114.6 0.953 17.149 309.5 533.9 0 .809  33.489A 1.85 0.090 152.5 55.1 24.9 0.163 
14.13 4.98 19.11 Tho 29.112 302.4 -24.9 59 .8  

44600.0 52410.0 0 .564  239.6 -20 .8  
12.29 4 - 9 7  17.26 

- c . i 4  1.406 109.8 0 . 9 5 ~  
T W O  29 .112  302.4 - 2 4 . 9  

11.226 319.3 533.6 0 .868  
59.3 

33.585A 1.88 0.092 151.9 56.3 25.1 0.162 

44616.0 52410.0 0.498 239.3 -21.0 -0.19 1.6cI6 104.9 0 . 9 4 1  11.291 329.3 533.4 0.916 33.666A 1.94 0.093 151.5 56.1 25.2 0.161 
10.69 4.96 15.6h lW0 29.112 302.4 -24 .9  5R.9 

4462C.0 52410.0 0.444 236 .1  -20.9 -0.32 1.406 100.1 0.945 11.341 339.3 533.2 0.953 33.130A 2.08 0.094 151.2 51 .1  25.4 0.161 
9.47 4.96 14.38 lul l  19 .112  302.4 -24.9 5R.5 

4463C.0 52410.0 0 .4Cl  230.9 -22.8 -1.17 1.4C.5 95.2 0.944 11.315 349.3 533.1 0.916 33.114A 2.94 0.095 151.0 57.2 25.1 0.160 
8 .59  4.96 13.55 TWO 29.112 302.4 -24.9 58.3- 

8.23 4.96 13.18 O N E  29.112 302.4 -24.9 58.2 
44640.0 52410.0 C.390 2 2 5 . 9  -14.8 0.68 1.404 90.3 9.943 11.397 359.4 533.0 0.986 33.1911 1.10 0.095 151.0 51.5 25.2 0.160 

4465P.O 52410.0 0.399 218.5 -14.1 0 .27  1.403 85 .3  0.944 11.391 9.6 113.0 0.9810 33.6001 1.52 0.095 151.0 57.4 25.3 0.160 
8.42 4.96 13.31 ONE 29.112 302.4 -24.9 58.2 
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1981 
E A R T H - N E P T U N E  

D E P A R T  ARRIVE SPEED R A DECL I I V I PSI 1 E C C E N  SHA T H E T l  THET2 PERlH APHEL I 2 V 2 PSI 2 R 1 OECL S P E E D  
,UVI  ov2 nvT LFC r0 i s .T  R A S  O E C L S  L A M O A  

9.14 4.96 14.10 O N E  29.112 302.4 -24 .9  58.3 
44660.0 52470.0 0.432 212.8 -12.6 0 .17  1.401 80.4 0 .945  17.372 19.7 173.1 0 .9620  33.7831 1.62 0.094 151.2 57.3 25.3 0.161 

44680.0 52470.0 0.54H 2U0.2 -11.3 
11.91 4.97 16.88 

44690.0 52470.0 0.623 208.8 -11.6 
1 3 . 7 ~  4.98 18.76 

44590.0 52670.0 0 .641  238.6 -20.4 
14 .23  4 .95  19.20 

44600.C 52670.0 0 .568  240.3 -20 .8  
12.4G 4.94 17 .34  

44610.0 52670.0 0.5(12 241.2 -20 .9  
10.78 4.93 15.71 

0 .13  1.399 75.5 0.946 17.338 29.9 173.3 0 .9280  33.748A 1.67 0.094 151.6 57.1 25.2 0.161 
O N E  2 9 . 1 1 2  302.4 -24 .9  58.6 

o . i n  1.397 70 .5  0.949 i 7 . 2 n ~  40.1 173.5 o .8a io  3 3 . 6 9 6 ~  1.70 0.093 152.1 56.7 25.2 0.162 
ONE 29.112 302.4 -24.9 58.9 

0.09 1.395 65 .5  0.952 17.227 50.3 173.8 0 .8220  33.6321 1.72 0.092 152.7 56.3 25.0 0.163 
ONE 29.112 302.4 -24.9 59.3 

ARRIVAL O A T t  * 2452670.0 

-0.05 1.405 114.9  0 .952  16.842 308.8 534.5 0.805 32.8781 1.81 0.084 150.4 54.7 24.7 0.159 
Tho 31.359 303.7 -24 .6  61.9 

-0.07 1.405 110.1 0.949 1 6 . 9 1 3  318.7 534.2 0.864 3 2 . 9 6 2 ~  1.83 0.~116 149.8 55.3 24.8 0.158 
Tkll  31.n59 303.7 -24.6 61.4 

-0.09 1.405 105.2 0.946 
TUO 31.059 303.7 -24.6 

16.973 328.7 533.9 0 . 9 1 4  
61.0 

33.0336 1.86 0.087 149.4 55.7 25.0 0.158 

44620.0 5267C.0 0 . 4 4 7  717 .1  -20.6 -0.15 1.405 100.4  0 .944  17.021 338.7 533.8 C.951 33.089A 1.92 0.088 149.1 56.1 25.1 0.157 
9 .48  4.93 14 .41  TWO 31.059 303.7 -24.6 60.7 

44630.P 52670.0 0.4C8 232.6 -20.6 4 - 4 6  1.405 95.5 0 .943  17.051 348.7 533.6 C.975 33.128A 2.23 0.089 148.9 56.3 25.2 0.157 
8.61 4 .93  13 .53  TU0 31.059 303.7 -24.6 60 .4  

4464C.O 5267G.0 0.39C 226.7 -15.9 C.43 1.404 9fi.6 0 .942  17.067 358.8 513.6 0.986 33.149A 1.35 0.089 148.8 56.5 25.0 0.157 
8.22 4.92 13.15 O N E  31.059 303.7 -24.6 60.3 

44650.0 52670.0 0.397 219.4 -14.8 0 .15  1.402 85.7 0.942 17.067 9.0 173.6 0.9820 33.1526 1.63 0.089 148.9 56.5 25.1 0.157 
8.38 4.93 13.31 O N E  31.059 303.7 -24.6 60.3 

44660.0 52670.0 0.429 213.6 - 1 3 . 2  0.19 1.401 80.7 0 . 9 4 4  17.051 19.1 173.7 c.9630 3 3 . 1 3 8 ~  1.69 0.089 149.1 56.3 25.1 0.157 
9.C7 4.93 14 .00  ONE 31.059 303.7 -24.6 b0.4 

44670.0 52670.0 0.479 210.1 -12.1 
10.23 4.93 15.17 

0.07 1.399 15.8 0.945 
ONE 31.059 303.7 -24.6 

17.020 
60.7 

29 .3  173.8 0.9310 33.109A 1.72 0.088 149.4 56.1 25.0 0.158 

4468C.0 52670.0 0.543 2C8.8 -11 .7  0 .06  1.397 70.8 0.948 16.975 39.5 174.0 0.8850 33.0656, 1.73 0.087 149.9 55 .8  24.9 0.159 
11.78 4 .94  16.72 O N E  31.059 303.7 -24.6 61.0 

13.63 4.95 1 8 . 5 ~  O N E  3 1 . ~ 5 9  303.7 -24.6 61 .4  
44690.0 52670.0 0.617 209.4 -11.9 0 . 0 5  1.395 65 .8  0.951 16.918 49.b 174.3 0 .8260  33.0106 1.75 0 .086  150.6 55.3 24.8 0.160 

4460C.0 52870.0 0 . 5 7 2  241.0 -20 .8  
12.51 4.91 17.42 

44610.0 52870.0 C.566 241 .C  -20.8 
10.87 4.91 1 5 . 7 8  

4462C.0 52870.0 0.450 238.8 -20.4 
9.55 4.90 14.45 

44630.0 52870.0 0 . 4 ~ 9  234.1 -19.4 

4464c.c 52870.0 c.390 227 .4  -17.6 

8 .64  4.90 13.54 

8.22 4.90 13.12 

- 0 . O C  1.405 11C.4 0 .948 
TUO 29.085 305.11 -24.3 

TUO 29.0~5 305.0 -24.3 

-0.01 1 .405  100.7 0.943 
T W O  2 9 . 0 ~ 5  3n5.0 -24.3 

-0.00 1.405 105.5 0.945 

-c.o2 1.404 
TWO 29.085 

95 .8  
305.0 

0.942 
-24.3 

0 .03  1.403 90.9 0.941 
O N E  29.085 305.0 -24.3 

16.648 318.9 534.7 0 .861  32.436A 1.78 0.080 147.6 54.3 24.6 0.156 
63.5  ' 

16.704 328.0 534.5 0.911 32.498A 1 .78  0 .082  147.1 54.8 24.7 0.155 
63 .1  

16.748 338.0 534.3 0.949 32.546A 1.78 0.082 146.8 55.1 24.8 0.154 
62.8 

16.778 348.1 534.2 0.974 32.581A 1.79 0.083 146.6 55.3 24.9 0.154 
62 .5  

16.793 358.2 234.1 0.986 32.600A 1.74 0.083 146.5 55.5 24.9 0.154 
62.4 

44650.0 52870.0 0 .396  220.3 -15.6 0.01 1.402 86.0 0 .941  16.793 8.3 174.1 0.9830 32.6C41 1.76 0.083 146 .6  55.5 24.9 0.154 
8 .34  4.90 13.24 ONC 29.G8.5 305.0 -24.3 62 .4  

44660.C 52870.0 0.425 214.5 -13.8 0.01 1.400 81.1 0.942 16.779 18.4 174.2 0.9650 32.5931 1.77 0.083 146.8 55.4 24.9 0.154 
9 . N  4.90 13.90 ONE 29.085 305.0 -24.3 62 .5  

44670.0 52870.0 0.475 210.9 -12.5 0.00 1.399 76 .1  0.944 16.751 28.6 174.3 0.5330 32.5686 1.77 0.083 147.1 55.2 24.8 0.155 
10 .13  4.91 15.04 O N E  29.085 305.0 -24.3 62.7 

11.65 4.91 16.57 O N E  2~.nc15 305.c -24.3 63.0 
4468C.O 52870.3 0.538 2C9.5 -12.0 0.00 1.397 71.2 0.947 16.7C9 38.8 174.5 0.8880 32.5316 1.77 0.082 147.6 54.8 24.7 0.156 

44690.0 52870.0 C.611 209.9 -12.2 0.00 1.394 66.2 0 .950  16.657 48.9 174.7 0.8310 32.4831 1.77 0.08p 148.3 54.4 24.6 0.157 
13.48 4.92 18 .40  ONE 29.085 305.0 -24.3 63 .4  

PRRlVAL D A T E  - 2453070.0 

44600.C 53070.C 0.577 241.7 -20.8 0 .06  1.405 l l G . 7  0 .948  16.423 317.3 535.2 0.857 31.990A 1.73 0.075 145.1 53.4 24.3 0.153 
12.63 4.89 17.52 T U 0  30.9C8 306.2 -23.9 65.6 

44t.io.c 53070.0 c . 5 1 ~  241.9 -20.7 0 .07  1.405 105.9 0.945 16.476 327.3 535.0 0.908 3 2 . 0 4 4 ~  1.71 0.076 144.6 53.8 24.4 0.152 
W . 9 7  4.88 15.85 TU0 30.9C8 306.2 -73.9 65 .2  

44620.G 53070-0  0.453 239.8 -20.2 n.17 1.405 101.0 0.943 16.517 337.3 534.8 0.947 32.0871 1.66 0.077 144.3 54.2 24.5 0.152 
9.62 4 .88  14.50 TkO 30.908 306.2 -23.9 64.9 

44630.C 53070.0 0.411 235.4 -18.7 0.27 1.404 96.1 0.941 16.545 347.4 534.7 0.973 32.117A 1.50 0.078 144.1 54 .4  24.6 0.151 
8.68  4 . 8 1  13.55 T U 0  30.908 306.2 -23.9 64$5 



1981 
EARTH-N€PTUNE 

DEPART ARRIVE SPCEO R A OECL 
OV1 OV2 DVT 

1 1 V 1 PS1 1 ECCEN 
LEG C O l S T  R A S  OECLS 

?. 

SHA THETl THE12 PERIH APHEL I 2 V 2 PSI  2 R A OECL SPEFO 
LAM0A 

16.560 357.5 534.6 0.985 32.134A 2.47 0.078 144.1 54.5 24.9 0.151 
64.5 

0.391 227.9 -20.4 
8.23 4.87 13.11 

-c.70 1.403 
ONE 30.908 

91.2 
306.2 

0.940 
-23.9 

1 

16.561 7.6 1 7 6 6  0.9830 32.1381 1.92 O.Cl8 144.1 54.5 24.1 0.151 
h4.5  

44650.0 53070.0 0.394 221.3 -16.5 
8.31 4.87 13.19 

44660.0 53070.0 0.422 215.4 -14.4 
8 - 4 3  4.88 13.81 

44670.0 53070.0 r . 4 7 ~  211.6 -13.0 

44680.0 5 3 ~ 7 0 . 0  0.573 210.1 -17.4 

10.03 4.88 14.91 

11.53 4.119 16.41 

44690.0 53070.0 0.b05 210.5 -12.5 
13.33 4.90 18-22 

-0.15 1.402 86.3 0.941 
ONE 30.90R 306.2 -23.9 

-0.09 1.400 
ONE 30.908 

81.4 
306.2 

0 .942  
-23.9 

16.548 17.8 174.7 0.9670 32.1301 1.R6 0.018 144.3 54.4 24.7 0.151 
64.6 

-0.06 1.398 76.5 0.943 
ONE 30.908 306.2 -23.9 

-0.05 1.396 11.5 0.946 
ONE 30.908 30h.2 -23.9 

-0.54 1.394 66.6 0.949 
ONE 30.908 306.2 -23.9 

16.522 27.9 174.8 0.9360 32.1091 1.83 0.017 144.6 54.2 24.6 0.152 
64.R 

AWRIVAL OAIF - 7453270.0 

446C0.0 5327C.3 

44610.0 53270.0 

44620.0 53270.3 

44630.0 53270.0 

i 4 6 4 O . C  53270.0 

44650.0 53270.0 

44660.0 53270.0 

44670.0 53270.0 

44680.0 53270.0 

44690.0 53270.0 

0.582 242.4 -20.13 
12.76 4.87 17.63 

n . i i  1.404 111.1 0.947 
ThU 29.351 307.5 -23.6 

16.232 316.6 535.7 0.853 
67.7 

31.612A 1 - 6 0  0.070 142.4 

1.64 0.072 141.9 

1.54 0.073 141.6 

1.29 0.073 141.4 

4.26 0.074 141.3 

2.12 0.074 141.4 

1.95 0.073 141.6 

1.89 0.073 141.9 

1.85 0.072 142.3 

1.83 0.071 143.0 

5 2 . 4  

52.9 

53.2 

53.5 

53.3 

53.6 

53.5 

53.3 

53.0 

52.7 

24.0 0.151 

24.2 0.150 

24.3 0.149 

24.3 0 -149  

25.2 0.149 

24.5 0.149 

24.5 0.149 

24.4 0.150 

24.3 0.150 

24.2 0 .151  

0.514 242.7 -20.7 
11.08 4.86 15.94 

6.456 24C.9 -20.1 
9.70 4.d6 14.56 

C.413 236.7 -18.3 
8.73 4.85 13.58 

0.15 1.404 106.2 0 .944  16.282 326.6 535.5 C.904 31.659A 
TkO 29.351 307.5 -23.6 67.3 

0.22 1.404 101.3 ci.942 16.320 336.6 535.3 0.945 3 1 . 6 9 6 ~  
TWO 29.351 317.5 -23.6 67.0 

0.49 1.404 96.4 0 .441  16.348 346.7 535.2 0.972 31.7231 
TWO 29.351 307.5 -23.6 66.7 

-2.49 1.40) 91.5 0 . 9 ~  
ONE 29.351 307.5 -23.6 

-0 .35  1.401 86.6 0.940 
ONF 29.351 307.5 -23.6 

-0.19 i . 4 r n  81.7 0 .941  
ONE 29.351 397.5 -23.6 

-0.14 1.398 7h.8 0.942 
ONF 29.351 307.5 -23.6 

-0 .11  1.396 71.9 0.945 
LINE 2q.351 307.5 -23.6 

-0.09 1.394 67.0 0.948 
CINE 29.351 307.5 -23.6 

16.362 356.8 535.1 0.985 31.7341, 
66.6 

16.364 6.9 175.1 0.9840 31.7436, 
66.6 

16.353 17.0 175.2 0.9690 31.736A 
66.7 

16.329 27.2 175.3 0.9390 31.7191 
66.8 

16.294 37.3 175.4 O.896D 31.6921 
67.1 

16.249 47.4 175.6 0.R410 31.658A 
67.5 

0.394 227.3 -26.9 
8.31 4 . 8 5  13.16 

C.993 222.3 -17.6 
8.29 4 . 8 5  13.14 

0.419 716.3 -15.1 
8.R7 4.85 13.72 

r.4~6 212.5 -13.5 
9.93 4.86 14.79 

0.528 21C.8 -1Z.R 
11.40 4.137 16.26 

13.17 4.87 10.05 
0.59’) 211.1 -12.8 

PRRIVAL OATE = 2453470.0 

446CC.O 53470.0 0.588 243.2 -20.8 
12.89 4.85 17.74 

0.17 1.404 111.4 0.947 
Tkfl 30.5C1 308.7 -23.2 

16.070 315.9 536.1 0.848 
69.8 

31.291A 1.64 0.066 139.4 51.5 23.8 0.149 

44610.0 53470.0 0.519 243.6 -20.7 0.22 1.404 106.6 0.944 16.117 325.9 535.9 0.901 31.3326, 1.58 0.067 139.0 52.0 23.9 0.148 
11.19 4.84 l h . 0 3  TU0 30.501 308.7 -23.2 69.3 

4462C.C 53470.0 0.46C 241.9 -20.0 0.32 1.404 101.7 0 .942  16.154 335.9 4 5 . 8  0.942 31.365A 1 - 4 7  0.068 138.7 52.3 24.0 0.147 
9.79 4.84 14.62 TWO 30.5C1 308.7 -23.2 69.0 

44630.0 53470.0 0.416 238.0 -18.0 0.65 1.403 96.8 0.940 16.180 346.0 535.7 0.970 31-389A 1.13 0.069 138.5 52.6 24.0 0.147 
8.78 4.83 13.62 TWO 30.501 308.7 -23.2 68.8 

44640.0 53470.0 0.486 213.1 -59.2 -13.42 1.402 91 .9  0.939 16.194 356.1 535.6 0.985 31.404A 15.19 0.069 138.4 51.1 28.C 0.148 
10.27 4.85  15.12 ONE 30.501 308.7 -23.2 68 .9  

44650.0 53470.0 0.392 223.2 -18.8 -0.59 1.401 87.0 0 .939  16.196 6.2 175.6 0.9850 31.408A 2.35 0.069 138.5 52.1 24.4 0.147 
8.26 4.83 13.09 ONE 30.501 308.7 -23.2 68.6 

44666.0 53470.’) 0.417 217.3 -15.8 -0.31 1.400 82.1 0.945 16.186 16.3 175.7 0.9700 31.402A 2.06 0.069 13R.6 52.6 24.3 0.147 
8 . H G  4 - 8 3  13.64 ONt 30.501 3fl8.7 -23.2 68.7 

44670.0 53470.0 0.402 213.3 -14 .1  -0.21 1.398 77.2 0.942 16.lbb 26.4 115.8 0.9420 31.368A 1.95 0.068 138.9 52.5 24.2 0.147 
9.83 4.84 14.67 ONE 30.501 308.7 -23.2 68.9 

44680.@ 53470.0 9.522 211.6 -13.2 
11.27 4.85  16.12 

- n . i 7  1.396 72.3 0.944 
ONE 30.501 308.7 -23.2 

16.133 
69.1 

36.6 175.9 0.9000 31.365A 1.90 0.068 139.3 52.2 24.1 0.148 

44690.0 53470.0 0.593 211.7 -13.2 -0.14 1.394 67.3 0.947 16.991 46.7 176.1 0.8450 31.336A 1.86 0.066 139.9 51.8 23.9 0.149 
13.1-2 4.96 1 1 . ~ 8  ONE 30.501 318.7 -23.2 69.5 

ARRIVAL OATt = 2453870.0 

44600.0 53870.0 0.599 244.6 -20.8 
13.18 4.83 1R.01) 

n.27 1.404 112.2 0.947 
Tho 29.959 311.2 -22 .5  

15.H16 314.3 537.0 0.839 
73.a 

30.194.1 1 .51  0.058 132.7 49.9 23.3 0.146 

44610.0 53870.0 0.529 245.4 -20.6 0.34 1.404 107.3 0.944 15.859 324.3 536.8 0.894 30.824A 1.48 0.059 132.3 50.3 23.4 0.145 
11.43 4.82 16.24 TU0 29.959 311.2 -22.5 73 .3  

4462C.O 53RTO.J 0.468 244.1 -19.9 0.48 1.404 102.4 0.941 15.893 334.4 536.7 0.937 30.84QA 1.32 0.060 132.0 30.7 23.5 0.144 
9.97 4.81 14.78 TWO 29.959 311.2 -22.5 73.0 

44630.0 53870.0 0.471 240.5 -17.7 0.87 1.403 97.5 0.939 15.917 344.5 536.6 0.967 30.8681 0.91 0.061 131.9 51.0 23.4 0.143 
8-30  4.80 13.71 TkO 29.959 311.2 -22.5 72.8 

201 



1981 
EARTH-NEPTUNE 

OEPART ARRIVE SPEEO R A OFCL I 1 V 1 P S I  1 ECCFN SMA THE11 THE12 P E R l H  APHEL I 2 V 2 PSI  2 R A OECL SPEED 
O V l  OV2 O V T  LFG C O l S T  R A S  O t C L S  L A M O A  

4464C.O 53870.0 0.409 238.2 -1.0 5.39 1.4C2 92.6 0.938 15.931 354.6 536.5 0.984 30.8791. -3.62 0.062 131.8 51.6 22.1 0.143 
8.63 4.80 13.44 1kO 29.959 311.2 -22.5 72.7 

44650.0 53870.0 0’8391 225.1 -21.9 
8.24 4.80 13.04 

-1.28 1.401 87.7 0.938 
ONE 29.959 311.2 -22.5 

15.935 
72.6 

4.7 176.5 0.9860 30.083A 3.03 0.062 131.9 50.9 24.1 0.143 

44660.0 53870.0 0.411 219.4 -17.4 -0.58 1.399 82.8 0.939 15.927 14.0 176.5 6.5740 30.8801 2.32 0.062 132.0 50.9 23.9 0.143 
8 . 6 8  4.80 13.49 ONE 29.959 311.2 -22.5 72.7 

44670.0 53870.0 0.454 215.1 -15.2 -0.39 1.397 77.9 0.940 15.909 24.9 176.6 0.9480 3 0 . 8 7 0 ~  2.10 0.061 132.2 50.8 23.8 0.114 
9.64 4.81 14.45 ONE 29.959 311.2 -22.5 72.8 

44680.C 53870.0 0.512 213.1 -14.1 -0.29 1.395 73.0 0.943 15.881 35.0 176.7 0.9080 30.855A 2.00 0.060 132.6 50.6 23.7 0.145 
i i . n i  4.82 15.83 ONE 29.959 311.2 -22.5 73.0 

44690.0 53870.0 0.5R1 213.1 -13.9 -0.24 1.393 68.1 0.946 15.845 45.1 176.9 0.8550 30.834A 1.93 0.059 133.1 50.3 23.5 0.146 
12.71 4.82 17.54 ONE 29.959 311.2 -22.5 73.3 

44600.0 5427G.0 0.611 246.2 -20.9 
13.48 4 - 8 1  18.29 

44610.0 54270.0 

4462C.C 54270.0 0.477 246.2 -19.9 
10.10 4.79 14.97 

4463C.0 54270.C 0.427 243.0 -17.8 
9.P4 4.78 13.83 

44640.0 54270.0 C.4 ( ’2  239.2 -8.3 
8 .48  4.78 13.27 

44650.0 54270.0 0.392 226.6 -26.9 
8 - 2 6  4.78 13.F5 

44660.0 54270.0 0.4C6 221.5 -19.4 
8.58 4.78 13.36 

44670.0 54270.0 0.445 217.0 -16.5 
9.45 4.79 14.24 

44680.0 5427P.O 0.5f‘l 214.7 -15 .1  
10.76 4.79 15.55 

4469C.O 54270.0 0.568 214.5 -14.7 
12.41 4.80 17.21 

44700.0 54270.0 0.643 215.8 -14.9 
14.31 4.81 19.12 

IRRIVAL OATE = 2454270.0 

0.36 1.403 113.0 0.947 15.6319 312.7 537.7 0.829 30.446A 
TkO 29.437 313.6 -21.7 77.6 

0.45 1.4C4 108.1 0.943 15.677 322.8 537.6 0.886 30.468A 
TkO 29.437 313.6 -21.7 77.2 

C.61 1.403 103.2 0.941 
ThO 29.437 313.6 -21.7 

15.709 332.8 537.5 0 .931  
76.9 

30.486A 

1.02 1.403 98.3 0.939 15.732 342.9 537.4 0.964 3 0 . 5 0 0 ~  
T U 0  29.437 313.6 -21.7 76.6 

3.39 1.402 9 3 . 4  0.93fl 15.746 353.0 537.4 0.982 30.5091 
Tho 29.437 313.6 -21.7 76.5 

-2.54 1.401 88.5 0.937 i 5 . m  3.1 177.3 0.9870 3 0 . 5 1 3 ~  
ONE 29.437 313.6 -21.7 76.5 

-0 .94 1.399 R3.6 0.938 15.744 13.2 177.4 0.9770 30.511A 
ONt 29.437 313.6 -21.7 76.5 

-0.59 1.397 78.7 0 .939  15.729 23.3 177.4 0.9530 30.505A 
ONE 29.437 313.6 -21.7 76.6 

-C.44  1.395 73.8 0.942 
ONE 29.437 313.6 -21.7 

15.7C5 
76.8 

3 3 . 4  177.5 0.9150 30.495A 

- 0 . 3 6  1.393 68.9 0.945 15.673 43.4 177.6 0.8650 30.4801 
ONE 2’3.437 313.6 -21.7 77.1 

-0.31 1.391 64.0 0.949 15.634 53.4 177.7 0.8040 30.464A 
ONE 29.437 313.6 -21.7 77.4 

1.50 0.051 124.7 

1.39 0.053 124.5 

1.20 0.054 124.3 

0.76 0.055 124.3 

-1.62 0.056 124.2 

4.28 0.056 124.3 

2.66 0.056 124.4 

2.28 0.055 124.5 

2.11 0.054 124.8 

2.00 0.053 125.2 

1.93 0.051 125.7 

48.4 

48.8 

49.2 

49.5 

49.9 

49.3 

49.4 

49.3 

49.2 

48.9 

48.6 

22.8 0.144 

22.9 0.142 

23.0 0.142 

22.9 0.141 

22.2 0.141 

24.1 0 .141  

23.6 0 .141  

23.4 0.141 

23.3 0.142 

23.1 0.143 

23.0 0.144 

PRRlVAL OATE = 2454670.0 

4 4 6 0 C . C  54670.0 0.624 247.7 - 2 0 . 9  0.45 1.403 113.8 0.947 15.517 311.0 538.5 0.819 30.2151 1.44 0.047 115.6 47.1 22.4 0.142 
13.81 4.79 1fl.61 TCO 29.086 316.0 -20.9 81.2 

44610.0 54670.C 0.551 249.0 -20.7 
11.97 4.78 16.76 

0.54 1.403 108.9 0.944 
TWO 29.086 316.0 -20.9 

15.553 321.1 538.3 0.877 
80.9 

30-229A 1.31 0.048 115.6 47.5 22.5 0. 141 

44620.0 54670.0 0.486 248.4 -19.9 0 .72  1.403 104.0 0 . 9 4 1  15.583 331.2 538.3 0.925 30.242A 1-10 0.049 115.6 47.9 22.5 0.140 
10.41 4.78 15.1fl THO 29.086 316.0 -20.9 80.6 

4463C.O 54670.0 0.434 245.6 -17.9 1.13 1.4C3 99.1 0.939 15.605 341.3 538.2 0.959 30.251A 0.66 0.050 115.7 48.1 22.5 0.139 
9.20 4.77 13.97 Tho 29.086 316.0 -20.9 80.3 

4464C.O 54670.0 0.4C4 241.4 -10.9 7 .81  1.402 94.2 0.937 15.619 351.4 538.1 0.981 30.258A -1.05 0.051 115.7 48.5 22.0 0.139 
8.52 4.77 13.28 Tho 29.0A6 316.0 -20.9 80.2 

44650.0 54670.0 0.405 226.2 -37.7 -5.55 1.400 39.3 0.937 15.624 1.5 178.1 0.9880 30.261A 7.28 0.051 115.8 47.6 24.6 0.139 
r 8.54 4.77 13.31 ONE 2 9 . ~ 8 6  316.0 -20.9 80.1 

44660.0 54670.0 0.4C2 223.7 -21.8 
8.49 4.77 13.26 

-1.41 1.399 84.4 C.937 
ONE 29.086 316.0 -20.9 

15.620 
80.1 

11.6 178.1 0.9600 30.2601 3.12 0.051 115.8 48.1 23.3 0.139 

44670.0 54670.C 0.438 219.1 -18.3 -0.83 1.397 79.5 0.939 15.6C7 21.7 178.2 0.9580 30.257A 2.50 0.050 115.9 48.0 23.1 0.139 
9.28 4.77 14-05 ONE 29.086 316.0 -20.9 80.2 

44680.0 54670.0 0.491 216.5 -16.2 -ea60 1.395 74.6 0 .941  15.587 31.7 178.2 0.9230 30.250A 2.24 0.050 116.1 47.9 22.9 0.140 
10.51 4.78 15.20 ONE 29.086 316.0 -20.9 80.4 

44690.0 54670.0 0.556 216.0 -15.5 -0.48 1.393 69.8 0.944 15.558 41.7 178.3 0.8750 30.2411 2.09 0.048 116.2 47.7 22.8 0.141 
12.1P 4.79 1 6 - 0 9  ONC 29.046 316.0 -20.9 80.6 

44700.0 54670.0 C.630 217.1 -15.5 -2.41 1.391 64.9 0.947 15.523 51.7 178L4 0.8160 30.230A 1.99 0.057 116.5 47.4 22.7 0,142 
13.96 4.80 18.75 OFIE 29.086 316.0 -20.9 80.9 

ARRIVAL OAlE = 2455070.0 

~600.0 55070.0 0.638 249.2 -21.0 0.53 1.403 114.6 0.948 15.441 309.3 539.1 0.808 3 0 . 0 7 4 ~  1.39 0.043 105.5 46.1 22.0 0.142 
14.16 4.79 18.95 TCO 29.010 318.4 -20.0 84.1 

44610.0 55070.0 0.563 256.8 -20.8 0.63 1.403 109.7 0.944 15.475 319.4 539.0 0.868 30.0821 1.24 0.045 105.9 46.4 22.1 0.140 
12.2R 4.78 17.05 TkO 29.01C 318.4 -20.0 84.3 



1981 
EARTH-NEPTUNE 

DEPART A R R I V E  sPLto n B OECL 
O V l  OV2 DVT 

44620.0 55070.0 0.497 250.5 -20.0 
10.66 4.77  15.42 

44630.0 55070.0 0.442 24R.1 -18.1 
9.38 4.16 14.14 

44640.0 55070.0 O.W7 243.9 -12.4 
H.59 4.76 13.35 

64650.0 5507C.0 0.597 185.2 -75.2 
13.14 4.80 17.94 

w,660.0 55070.0 0 . 4 ~ ~  225.8 -24.9 
8.43  4-76  13.19 

44670.0 55070.0 0.43C 221.2 -19.7 
9.11 4.76 13.87 

44680.0 55070.0 n.441 218.4 -17.4 
10.27 4.77 15.04 

4469C.F 55070.0 0.544 217.5 -16.4 
11.00 4.77 16.58 

4470@.C 55070.0 0.616 218.5 -16.2 
13.61 4.79 18.39 

I 1 V 1 PSI  1 FCCtN 
LEG COIST R A S  OtCLS 

0.82 1.403 
r h o  2 9 . ~ ~ 1 1 1  

104.8 
3 1 8 . 4  

0.941 
-20.0 

1.22 1.4C2 94.9 0.939 
TWO 29.010 318.4 -20.0 

2 .53  1.402 95.0 0.937 
Tmo 29.010 318.4 -20.0 

ONE 29.010 3113.4 -20.0 
-21.19 1.40C 9C.0 0.936 

-2.09 1.399 85.2 0 .937  
ONE 29.010 318.4 -20.0 

-1.12 1.397 8C.3 0.938 
ONE 29.01P 318.4 -20.0 

-0.78 1.395 75.5  0.940 
ONE 29.1110 318.4 -20.0 

-0.61 1.393 
ONE 29.010 

70.6 
318.4 

0.943 
-20.0 

-0.52 1.391 65.8  0.946 
ONE 29.010 318.4 -2C.0 

SHA T(rFT1 THCT2 PERIH APHEL 
LAHOA 

15.504 329.5 539.0 0.918 30.0931 
84.0 

15.525 339.6 538.9 0.955 30.095A 
n3.8 

15.539 349.7 538.9 0.978 
83.7 

30.099A 

15.54$359.9 538.8 0.988 30.1021 
133.8 

15.542 9.9 178.8 0.9830 30.1021 
83 .6  

15.532 20.0 178.5 0.9630 30.100A 
83.7 

15.513 
83.R 

30.0 178.9 0.9300 30.0961 

15.488 40.0 179.0 C.8850 30.09lA 
84.0 

15.456 49.9 179.0 0.13270 3 0 . 0 8 5 ~  
84.3 

I 2  v z  P S I 2  

1.02 0.046 106.1 

0.58 0.047 106.4 

-0.77 0.048 ic6 .5  

23.72 0.048 106.6 

3.78 0.048 lOb.7 

2.77 0.048 106.7 

2.39 0.047 106.6 

2.19 0.046 106.6 

2.05 0.C44 106.5 

R A OECL SPEED 

46.8 22.2 0.139 

47.0 22.1 0.138 

47.3 21.7 0.138 

44.4 29.0 0.143 

46.9 23.2 0.138 

46.9 22.8 0.138 

46.8 22.7 0.139 

46.7 22.5 0.140 

46.4 22.4 0.141 



1982 
EARTH-NEPTUNE 

OEPART ARRIVE SPFEI) R A OECL 1 1 V 1 PSI  1 ECCEN SUA T H E T l  THETZ 
OVI  O V 2  OVT LEG COIST RAS OECLS LAUOA 

PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 

ARRIVAL OATE - 2446840.0 

ARRIVAL OATE = 2441040.0 

4501C.C 41040.0 0.619 246.8 -11.9 1 - 4 7  1.612 96.4 1.559 -1.141 349.6 486.0 
13.70 11.91 31.61 ONE 29.146 266.4 -28.8 9.2 

45020.0 47040.0 0.602 241.1 -11.4 1.26 1.612 9 0 1 4  1.569 -1.131 359.3 485.7 
13.25 17.96 31.21 ONE 29.146 266.4 -28.8 9.1 

45030.C 41040.0 0.613 234.1 -16.5 1.13 1.611 84.2 1.568 -1.130 9.4 125.8 
13.53 18-00 31.53 ONE 29.146 266.4 -28.8 9.1 

ARRIVAL O A l t  = 2441240.0 

45000.0 41240.0 0.6Cl 241.4 -17.1 1.84 1.513 1CC.3 1.425 -2.256 342.6  490.4 
13.31 15.80 29.11 ONE 30.383 267.1 -28.8 10.4 

45010.0 41240.0 0.572 242.8 -11.0 1.46 1.513 94.6 1.438 -2.241 352.2 489.8 
12.49 15.84 28.33 ONE 30.383 261.1 -28.8 10.3 

45020.0 41240.0 5.561 236.1 -16.4 1.24 1.572 88.8 1.443 -2.230 2.0 129.6 
12.23 15.88 2R.11 ONE 30.383 261.1 -28.8 10.3 

4503C.C 41240.0 C.5RC 230.2 -15.4 1.11 1.511 82.8 1.440 -2.222 12.3 129.8 
12.7C 15.91 28-60  ONE 30.383 261.1 -28.8 10.3 

4504C.O 41240.0 0.621 224.7 -14.4 1-03  1.570 76.6 1.428 -2.211 22.8 130.3 
13.90 15.93 29.83 ONE 30.383 261.1 -28.8 10.4 

ARItIVAL OAT€ = 2447440.0 

44990.0 4144P.O 0.614 241.5 -15.3 2.61 1.542 104.0 1.373 -2.R8A 335.4 494.6 
13.51 14.09 27-66  ONE 30.215 269.1 -2R.8 11.7 

45OCO.fl 47440.0 0.565 244.3 -16.3 1.84 1.542 98.1 1.337 -2.866 344.8 493.8 
12.33 14.13 20.46 ONE 30.275 269.1 -28.8 11.6 

45010.0 47440.0 C . 4 3 6  239.1 -16.2 1 - 4 4  1.542 93.2 1 . 3 4 5  -2.849 354.5 493.4 
1l.hD 14.16 25.16 ONE 3r.215 269.1 -2fl.lI 11.5 

45020.6 41440.0 0.537 232.6 -15.4 1.22 1.541 81.4 1 . 3 4 8  -2.831 4.5 133.2 

45030.0 41440.0 0.551 226.2 -14.3 l.i18 1.540 81.5 1.3& -2.829 14.8 133.4 

11.51 14.19 25.10 ONE 3P.275 269.1 -78.R 11.5 

12.13 14.21 26.34 ONE 30.215 269.1 -28.8 11.5 

. 45040.0 41440.0 0.609 221.1 -13.3 1.00 1.539 15.4 1.337 -2.824 25.4 134.1 
13.44 14.23 21.61 ONE 30.215 269.1 -28.8 11.6 

44980.0 4i64c.o 0.644 247.1 -9.1 
14.32 12.69 21.01 

44990.0 47640.0 0.578 245.3 -14.4 
12.66 12.12 25.38 

4500C.0 41640.0 0.533 241.5 -15.5 
11.53 12-16 24.29  

45010.0 47640.0 0.50R 235.8 -15.3 
10.94 12.18 23-12 

ARRIVAL OATE = 2441640.0 

45020.0 41640.0 0.511 229.0 -14.5 
10.99 12.81 23.19 

45030.P 41640.0 0.541 222.1 -13.3 
11.13 12.82 24.55 

45040.0 4164C.O 0.591 218.0 -12.4 
13.13 12.83 25.96 

4 4 9 8 0 . ~  4i84(i.o 0.615 246.4 -7.c 
13.59 11.56 25.15 

44590.0 41840.0 0.549 243.2 -13.5 
11.94 11.59 23.53 

45COO.O 47840.0 0.507 238.8 -14.8 
IO.?l 11.62 22.53 

4501C.O 41840.C 0.488 232.1 -14.6 
lC.44 11.64 22.08 

45020.0 41840.0 '3.495 225.9 -13.6 
10.61 11.66 22.26 

45030.0 41840.C 0.529 219.8 -12.5 
11.45 11.67 23.12 

Os911 NA 

0.989 NA 

0.9830 NA 

0.959 NA 

0.981 NA 

0.9880 NA 

0.9180 NA 

0.S480 NA 

0.933 NA 

0.965 NA 

0.984 NA 

0.9870 NA 

0.9120 NA 

0.9)90 NA 

5.57 1.518 107.8 1.245 -3.682 32801a~498.6 0.901 
ONE 29.826 210.4 -28.8 13.1 

2.73 1.519 102.7 1.258 -3.649 331.3 497.6 0.942 
UNt 29.826 27C.4 -2R.R 12.9 

1.85 1.519 91.4 1.268 -3.622 346.8 497.0 0.971 
ONE 29.826 210.4 -28.8 12.8 

1.43 1.51s 91.9 1.274 -3.6@3 356.6 496.6 0.986 
ONE 29.826 210.4 -28.8 12.1 

+.' 

1.20 1.517 86.3 1.274 -3.589 6.6 136.6 0.9850 
ONE 29.826 215.4 -28.8 12.1 

1.06 1.516 8C.5 1.270 -3.581 17.0 136.9 0.9610 
ONE 29.826 210.4 -28 .8  12.1 

t.98 1.514 14.5 1.26@ -3.511 21.1 131.6 0.9300 
ONE 29.826 210.4 -28.8 12.8 

ARRIVAL OATE = 2441840.0 

6.14 1.500 106.6 1.196 -4.644 329.1 501.3 0.910 
ONE 30.179 211.8 -28.8 14.3 

2.80 1.5CO 101.5 1.206 -4.602 339.0 500.5 0.948 
ONE 30.119 211.8 -28.8 14.1 

1.85 1.500 96.3 1.213 -4.569 348.6 499.9 0.914 
ONt 30.719 211.H -28 .8  14.0 

1.42 1.499 90.9 1.211 -4.546 358.4 499.1 0.986 
ONE 30.119 211.8 -28.8 13.9 

1.18 1.498 85.3 1.211 -4.530 8.6 139.1 0.F830 
ONE 30.119 211.8 -28.8 13.9 

1.04 1.496 19.6 1.213 -4.523 19.0 140-0 0.9610 
ONE 30.179 271.8 -28.8 14.0 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

0.39 0.199 116.2 16.0 28.1 0.809 

0.71 0.801 116.2 76.0 28.1 0.811 

0.96 0.803 116.2 76.0 28.1 0.813 

-0.08 0.114 115.9 15.9 28.1 0.125 

0.40 0.716 115.9 76.0 28.1 0.721 

0.12 0.117 115.9 16.0 28.1 0.728 

0.97 0.718 175.9 76.0 28.1 0.730 

1.17 0.719 176.0 76.0 28.2 0.131 

-1.00 0.642 115.6 15.8 28.0 0.655 

-0.08 0.644 115.6 15.9 28.1 0.657 

0.41 0.646 175.5 76.0 28.1 0.658 

0.14 0.641 115.5 76.1 28.1 O.tbO 

0.98 0.648 115.6 76.0 28.2 0.660 

1.18 0.648 115.1 15.9 28.2 0.661 

-3.98 0.581 115.4 15.7 21.1 0.396 

-1.05 0.583 115.3 15.8 28.0 0.598 

-0.08 0.585 115.2 15.9 28.1 0.599 

0.42 0.506 175.2 76.0 28.1 0.600 

0.75 0.581 115.2 16.0 28.1 0.601 

0 - 9 9  0.588 115.2 76.0 28.2 0.602 

1-19 0.588 115.3 15.9 28.2 0.602 

-4.54 0.531 114.9 15.6 27.6 0.541 

-1.12 0.532 174.8 15.8 28.0 0.548 

-0.09 0.534 114.8 15.9 28.1 0.549 

0.43 0.535 114.7 15.9 28.1 0.550 

0.76 0.536 174.8 15.9 28.1 0.951 

1.00 0.536 174.8 75.9 28.2 0.552 
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1982 
f ARTH-NFPTUNE 

LltPART AWIVE SPCtU R A OECL I I V 1 PSI  1 LCLlN SMA T H F l l  THE12 PERlH APHEL 
o v i  ov2 o v r  L E G  C O I S T  H A S  OFCLS LAMOA 

I 2 V 2 P S I  2 R A O t C L  SPFEO 

1.19 0.536 114.9 75.8 28.2 0.552 0.589 215.5 -11.7 
12.92 11.68 24.59 

0.95 1.495 73.7 1.204 
ONE 30.119 271.8 -28.8 

-4.521 
14.1 

29.1 140.8 0.9220 NA 

ARHlVAL CAT€ E 2448040.0 

44980.0 48040.0 0.593 245.5 -4.5 6.89 1.485 105.5 1.156 -5 .868 331.1 503.9 0.918 MA 
13.04 10.62 23.66 O N E  29.379 213.1 -28.8 15.6 

-5.29 0.406 114.5 15.5 27.5 0.504 

-1.19 0.488 174.4 75.7 27.9 0.505 

-0.09 0.489 114.3 15.8 28.0 0.506 

0.44 0.490 114.3 15.8 28.1 0.501 

0.78 0.491 114.3 15.8 28.1 0.508 

1.01 0.491 114.4 15.7 28.1 0.508 

1.20 0.491 114.6 15.6 28.1 0.508 

44990.0 48040.0  0.526 241.4 -12.7 2.88 1.485 100.5 1.164 -5.814 340.5 503.2 0.954 NA 
11.36 111.65 22.01 ONE 29.319 213.1 -28.8 15 .4  

4500C.I’ 48040.’) 0 . 4 R l  236.5 -14.1 1.85 1.484 95.3 1.169 -5.713 350.1 502.7 0 . 9 1 1  NA 
10.42 10.61 21.09 ONE 29.379 273.1 -28 .8  15.3 

C S O I C . ~  48040.0 0.471 23c.1 -13.8 1.w 1 . 4 8 4  9c.o 1.112 -5.744 0.0 142.5 0.9810 NA 
10.05 10.69 20 .74  ONE 29.319 213.1 -28.8 15.2 

45020.C 4A040.0 0 .483 223.2 -12.8 1.16 1.482 8 4 . 5  1 .171 -5.127 10.2 142.5 0.9800 NA 
10.32 10.70 21.02 O N E  29.319 273.1 -28 .8  15.2 

45030.0 4now.o  0.521 211.3 -11.8 1.01 1 . 4 ~ 1  78.9  1 . 1 6 1  -5.121 20.1 142.9 0.9570 NA 
11.24 10.71 21.95 ONE 29.319 273.1 -28.8 15.7 

45040.C 4804C.O 0.5fl3 213.4 -11.0 F.92 1.419 1 3 . 1  1.160 -5.723 31.4 143.1 0.9150 M A  
12.16 10.71 23.48 ONE 29.319 273.1 -28.8 1 5 . 4  

ARRIVAL O A l E  244fl240.0 

4498C .o 48249.0 0.579 245.0 - 1 . 3  
1 2 - 6 7  9.83 27.51 

7.95 1.412 104.7 1.124 -7.458 312.3 506.3 0.924 NA 
OUE 31.102 214.5 -28.7 16.9 

-6 .33 0.441 174.0 15.4 21.4 0.461 

-1.28 0.449 174.0 15.5 21.9 0.468 

-0.09 0.450 113.9 75.6 28.0 0.468 

0.46 0.451 113.9 75.1 28.1 0.469 

0 . 1 9  0.451 113.9 15.1 28.1 0.410 

1.03 0.451 114.0 15.6 28.1 0.470 

1.21 0.451 174.1 15.4 28.1 0.470 

44990.0 48240.0 0 . 5 ~ 7  239.7 -11.9 
1C.51 9.85 20.76 

2 . 9 7  1.472 99.7 1.130 -7.?87 341.1 505.6 0.958 NA 
ON€ 31.102 274.5 -28.7 16 .7  

r . 4 7 1  234.4 -13.5 
1 C . P 4  9.87 19.01 

1.86 1.472 94.5 1 . 1 3 4  -7 .334 351 .5  505.2  0.979 NA 
O N F  31 .102 274.5 -28.7 16.6 

45010.0 4 ~ 2 4 c . 0  0.459 227.8 -13.2 

45020.G 48240.0 0.474 220.9 -12.2 

9.76 9.88 19.64 

1 0 . 1 1  9 . 8 9  20.00 

45030.C 48240.0 9.515 215.2 - 1 1 . 1  
ll.C9 9.90  20.99 

4504C.O 48740.0 0.578 211.6 -10.5 
12.65 9.90 27.55 

1.39 1.411 89.2 1 . 1 3 5  -7.298 1.4 145.0 0.9810 NA 
O N E  31.1C2 274.5 -28.7 16.5 

1.13 1.47C 83.8 1 . 1 3 4  -7 .279 11.7 145.1 0 .9780 NA 
ONF 31.102 274.5 -28.7 l h . 6  

0.99 1.468 18.2 1.131 -7.275 22.1 145.6 0.9520 NA 
ONE 31.102 274.5 -28.7 16.6 

0.90 1.466 7 2 . 6  1.125 -7.284 32.9 146.3  0.9090 NA 
ONE 31.102 214.5 - 2 8 . 7  16.8 

ARRlVAL OATE - 2448440.0  
\ 

-8.22 1.462 108.9 1.091 -9.708 323.8 509.4 0.884 
Tno 29.110 275.8 -28.7 18.5 

44971.0 48440.0 

449110.0 48440.0 

4499C.0 48440.0  

450CG.0 48440.0  

45oin.0 48440.0 

45020.C 48440.C 

45030.0 48440.0  

45040.0 48440.0 

0.622 236.2 -38.9 
13.75 9.14 22.89 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

9.11 0.411 113.7 14.7 29.0 0.433 

-1.89 0.413 173.6 15.2 21.1 0.434 9.51 1.462 104.0 1.097 
ONE 29.17F 275.8 -28.7 

-9.583 3 3 3 . 3  508.5 0.929 
1n.3 

0.512 245.1 3.1 
12.51 9.16 21.67 

0.492 238.4 -11.0 
10.54  9.17 19.72 

0.458 232.7 -12.9 
9.74 9.19 18.92 

3.01 1.462 99.0 1 .101 -9.485 3 4 2 . 8  501.9 0.961 
ONE 29.11C 215.8 -28.7 18.0 

1.86 1.462 93.9 1.104 -9.414 352.6 501.5 0.981 
LINE 29.11C 275.8 -28.7 17.9 

-1.38 0.414 173.5 15.3 21.9 0.434 

-0.10 0.415 113.4 15.4 28.0 0.435 

0 . 4 1  0.416 113.4 75.5 28.1 0.436 

0.81 0.416 113.5 15.5 28.1 0.436 

1.04 0.416 113.5 75.4 28.1 0.436 

1.23 0.416 113.7 15.2 28.1 0.431 

0.449 2 2 5 - 8  -12.6 
9 . 5 3  9.20 18.12 

1 . 3 7  1.461 88.6 1 . 1 ~ 5  
ONE 29.110 215.8 -2R.7 

-9.368 
17.9 

2.6 141.4 0.9860 

0.467 218.9 -11.6 
9.94 9.20 19.15 

1.11 1.459 83.2 1.104 -9.347 12.9 147.6 0.9160 
ONE 29.170 275.8 -28.7 17.9 

C.51C 213.5 -10.6 
10.98 9.21 20.19 

0.575 210.2 -10.1 
12.5b 9.22 21.78 

0.96 1.458 17.7 1.101 -9.347 23.4 148.0 0.9480 
ONE 29.170 275.8 -28.1 1R.O 

C.81 1.454 72.1 1.n91 -9.367 34.1  148.1 0.9040 
ONE 29.170 215.8 -28.7 18.2 

AHRIVAL O A r E  - 2448640.0 

0.598 235.7 -35.3 
13.15 8.57 21.11 

-6.50 1 . 4 5 3  108.3 1.070 -12.715 324.6 511.4 0.890 
TkO 31.144 277.2 -28.6 19.9 

M A  8.06 0.381 173.2 74.5 28.a 0.403 

-10.41 0.382 113.1 75.0 26.8 0.405 

-1.49 0.383 113.0 15.1 21.8 0.405 

-0.10 0.384 112.9 75.2 20.0 0.406 

0.48 0.385 112.9 15.2 28.1 0.406 

0.82 0.385 113.0 15.2 28.1 0.406 

44980.0 48640.0 0.58( 246.2 9 .5  12.10 1.454 103.4 1.074 -12.532 334.2 510.6 0.933 NA 
12.70 8 - 5 9  21.29 flNE 31.144 217.2 -28.6 19.1 

4499C.O 48640.0 0.480 231.2 -10.2 3.19 1.454 9 8 . 4  1.078 - 
10.25 8.59 18.84 ONE 31.144 271.2 -28.6 

,12.391 343.8  510.0 0.964 NA 
19.4 

450cr.o 48640.0 0.441 231.1 -12.4 1.87 1.453 93.3 1.080 -12.291 353.6  509.1 0.982 NA 
9.49 M . 6 1  18.10 ONE 31.144 271.2 -28.6 19.3 

45010.0 48640.0 0 .441 224.1 -12.1 1.35 1.452 8 R . L  1.081 -12.230 3.6 149.6 0.9860 NA 
9.34 8.61 17.96 ONE 31.144 211.2 -28.6 19.3 

45020.0 4R640.0 0.461 211.3 -11.2 1.09 1.451 82.8 1.080 -1Z.2Gd. 13.9 149.8 0.9140 NA 
9.81 8.62 111.44 ONE 3 1 . ~ 4 4  211.2 -28.6 19.3 
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1982 
EARTH-NEPTUNE 

OEPART ARRIVE SPEC0 R A O€CL I 1 V 1 P S I  1 CCCEN SHA THETl THETZ PERlH APHEL 
D V l  O V 2  OVT LEG COIST RAS OECLS LAHOA 

45030.0 48640.0 0.506 212.1 -10.2 C.93 1.449 17.3 1.071 -12.216 24.4 150.2 0.9450 NA 
10.89 8.63 19.51 ONE 31.144 271.2 -28.6 19.4 

45040.0 48640.0 0.572 209.1 -9.7 
12.49 8.63 21.12 

0.84 1.441 71.8 1.013 -12.255 
ONE 31.144 217.2 -28.6 19.6 

35.1 150.9 0.9000 NA 

ARRIVAL OATE = 7448840.0 

44960.0 48840.0 0.638 235.8 -24.8 -2.34 1.446 112.5 1.048 -11.498 316.0 514.1 0.843 NA 
14.11 8.06 22.22 TWO 29.261 278.5 -28.5 21.6 

44910.0 48840.0 C.58C 235.4 -32.6 
12.7C 8.07 20.17 

44980.0 48840.0 0.623 249.7 20.3 
13.78 8.10 21.88 

44990.0 48840.0 0.470 236.3 -9.4 
10.c1 8.10 18.11 

45000.0 48840.0  0.438 229.9 -11.9 
9.3r 8.11 17.40 

4502F.0 4RR4U.O 0.456 Z l b . 0  -10.8 
9.71 8.12 17.83 

45030.0 48840.0 0 . ~ 3  211.0 -9.9 
10.R1 8.13 18.93 

45040.0 4R840.C C.569 20R.1 -9.5 
12.42 8.13 20.55 

45050.0 48840.C 0.641 207.3 -9.6 
14.44 8.13 22.58 

44960.0 49040.0 0.626 235.5 -24.3 
13.R8 1.64 21.51 

44910.C 49040.0 0.566 235.1 -30.6 
12.36 7.65 2F.01 

44990.0 49040.0 0.462 235.5 -n.5 
Y.R3 7.61 17.50 

45000.C 49040.0 0.431 228.8 -11.6 
9.13 7.68 16.81 

-5.28 1.446 107.8 1.052 -11.140 325.3 513.2 0.894 
TWO 29.261 218.5 -28.5 21.3 :; 

11.14 1.447 102.9 1.056 -16.R54 335.0 512.5 0.936 
ONE 29.261 278.5 -28.5 21.4 

3.33 1.441 97.9 1.058 -16.631 344.5 512.0 0.966 
ONE 29.261 278.5 -28.5 20.9 

1.81 1.446 92.9 1.060 -16.487 354.4 511.1 0.983 
ONE 29.261 218.5 -28.5 20.8 

1.33 1.445 87.1 1.060 -16.401 4.5 151-6 0.9850 
ONE 29.261 218.5 -24.5 20.1 

1.06 1.444 82.4 1.C59 -16.373 
ONE 29.261 2m.5 -28.5 20.8 

1 4 . 8  151.8 0.9120 

0.91 1.442 71.0 1.C57 -16.4G1 25.2 152.2 0.9420 
ONE 29.261 278.5 -28.5 20.9 

0.Sl 1.440 11.5 1.054 -16.417 36.0 152.9 0.8960 
ONE 29.261 278.5 -28.5 21.1 

0.76 1 . 4 3 8  66.n 1.050 -16.594 46.9 153.9 0.8350 
ONE 29.261 278.5 -28.5 21.3 

45010.0 49040.0 0.429 221.5 -11.4 
9.07 7.69 16.16 

ARRIVAL OAT€ * 2449040.0 

-2.09 i.44r 1 1 z . 1  1 . 0 3 4  -24.848 316.5 515.8 0.847 
THO 30.888 279.9 -28.4 23.1 

-4.38 1.441 101.4 1.G37 -24.218 325.9 514.9 0.897 
Tho 3P.888 219.9 -28.4 22.8 

3.50 1.441 91.6 1.041 -23.354 345.2 513.8 0.967 
ONF 3C.HRR 271.9 -20.4 22.4 

1.88 1.440 92.5 1.043 -23.105 355.1 513.6 0.983 
ONE 30.888 279.9 -28.4 22.3 

1.31 1.439 87.4 1.043 -22.970 
ONE 30.888 279.9 -28.4 22.2 

5.2 153.5 0.9850 

NA 

NA 

NA 

NA 

NA 

NA 

MA 

NA 

NA 

NA 

15020.0 49046.0 0.453 214.9 -10.5 1.04 1 .438 82.1 1.042 -22.940 15.4 153.1 0.9700 NA 
9.62 7.69 11.31 ONE 30.8~8 219.9 -28.4 22.3 

45030.0 49040.0 0.5CC 210.0 -9.6 0 .88  1.43t 76.8 1.041 -23.001 25.9 154.1 0.9400 NA 
10.74 1.69 18.44 ONE 30.888 219.9 -28.4 22.4 

45040.0 49040.0 0.566 201.4 -9.3 0.78 1.434 71.3 1.039 -23.162 36.6 154.8 0.8940 NA 
12.36 7.10 20.0b ONE 30.8R8 219.9 -2R.4 22.6 

45050.0 49040.0 0.646 206.1 -9.5 0.13 1.432 65.5 lac36 -23.393 47.5 155.7 0.8320 NA 
14.37 1.70 22-07 ONE 30.888 219.9 -28.4 22.9 

I 2 V 2 P S I  2 R A OECL SPEED 

1.06 0.385 113.1 75.1 28.1 0.407 

1.24 0.385 113.2 14.9 28.1 0.407 

3.84 0.351 112.9 

6.85 0.353 112.7 

-15.51 0.354 112.5 

-1.63 0.356 112.4 

-0.11 0.356 112.4 

0.50 0.351 112.4 

0.84 0.357 112.5 

1.07 0.351 172.6 

1.25 0.356 112.7 

1.40 0.356 113.0 

14.0 

74.2 

14.6 

74.8 

14.9 

14.9 

14.9 

14.8 

14.6 

14.3 

28.3 0.376 

28.1 0.371 

26.1 0.379 

21.7 0.379 

21.9 0.379 

28.0 0.380 

28.1 0.380 

28.1 0.380 

28.1 0.380 

28.0 0.381 

3.61 0.326 172.3 13.6 28.3 0.353 

5.96 0.328 112.1 73.9 28.6 0.354 

-1.80 0.330 171.9 14.5 27.1 0.355 

-0.11 0.331 171.8 14.6 21.9 0.356 

0.52 0.331 171.8 74.6 28.0 0.356 

0.86 0.331 111.9 14.5 28.0 0.356 

1.09 0.331 172.0 74.4 28.0 0.356 

1.26 0.331 112.2 74.2 28.0 0.357 

1.41 0.330 112.5 13.9 28.0 0.357 

AHRIVAL OAT€ - 2449240.0 
4496C.C 49240.0 0.611 235.2 -23.8 -1.88 1.435 111.8 1.022 -38.539 316.9 511.3 0.850 NA 3.41 0.304 171.8 73.2 28.2 0.332 

13.64 7.27 20.92 ThO 29.622 281.2 -28.3 24.6 

4497C.C 49240.0 0.556 235.0 -79.0 -3.69 1.436 107.1 1.024 -37.211 326.3 516.6 0.900 NA 5-28 0.305 171.6 73.5 28.3 0.333 
12.09 7.29 19.38 7bll  29.622 281.2 -28.3 24.3 

44990.0 49240.0 0.455 235.0 -7.6 
9.68 7-35 16.98 

45ooo.n 49240.0 0.425 228.0 -11.2 
9.00 1.31 16.31 

45010.0 49240.0 0.424 220.6 -11.2 
8.97 1.32 16.29 

45020.n 5974c.0 0.449 214.0 -10.7 
9.50 1.32 1 b . H h  

4503C.D 49240.0 0.498 209.3 -9.5 
10.68 1.32 18.00 

45040.0 49240.0 0.564 206.8 -9.1 
12.W 1.33 19.62 

45050.0 49240.0 6.643 206.3 -3.4 
14.30 1.33 21.63 

3.71 1.436 97.3 1.021 -35.446 345.1 515.5 0.969 
ONE 29.622 281.2 -28.3 23.9 

NA -2.01 0.301 111.3 14.1 27.6 0.334 

1.89 1.435 92.2 1.028 -34.960 
ONE 29.622 281.2 -28.3 73.R 

1.29 1.434 87.1 1.028 -3+.711 
ONE 29.622 281.2 -28.3 23.8 

81.9 
znr.2 

1.020 
-7 f l . 3  

-34.681 
73.n 

0 . 8 5  1.431 76.6 1.027 -34.855 
ONC 29.622 281.2 -28.3 24.0 

0 . 7 5  1.429 71.2 1.025 -35.215 
ONE 29.622 281.2 -28.3 24.2 

0.70 1.421 65.7 1.023 -35.141 
ONE 29.622 281.2 -28.3 24.4 

355.6 515.3 0.984 NA -0.12 0.308 111.3 14.2 21.9 0.334 

5.1 155.2 0.9840 NA 0.53 0.308 171.3 14.2 28.0 0.335 

16.0 155.4 0.9690 NA 0.88  0.308 111.3 14.1 28.0 0.335 

26.5 155.8 0.9380 NA 1.11 0.308 171.5 14.0 20.0 0-335 
i: 
9 

31.1 156.5 0.8920 NA 1.28 0.308 111.7 13.8 28.0 0.335 

41.9 157.4 0.8300 NA 1.42 0.301 112.0 13.3 28.0 0.336 
.h 
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1982 
FARTH-NtPTUNE 

DEPART ARRIVE SPFtO 
OVI 

R A  
OV2 

OECL 
OVT 

1 1  
LFG 

V 1 PSI 1 ECCEN 
C D l S T  RAS OECLS 

SHA THETl THET2 PERIH 
LAMOA 

APHEL I 2 V 2 P S I  2 R A OtCL SPEtO 

3.23 0.283 111.2 12.1 28.2 0.313 

ARRIVAL OATF r 2449440.6 

4496P.O 49440.0 0.610 235.1 -23.4 -1.69 1 . 4 3 1  111.5 1.012 -72.538 317.2 518.8 0.852 NA 
13.45 6.96 20.42 Tho 30.411 282.6 -28.2 26.2 

44910.P 49440.0 0 . 5 4 1  234.9 -21.6 - 3 . 1 4  1.431 106.8 1.013 -68.439 326.6 518.1 0.902 NA 
11-86 6.91 18.05 Tho 30.411 282.6 -28.2 25.9 

4.74 0.284 171.0 

-2.27 0.287 110.7 

-0.13 0 . 2 8 1  110.6 

0.55 0.287 110.6 

0.90 0 . 2 8 1  110.7 

1 .13  0 . 2 8 1  110.9 

1.29 0.281 171.1 

1.43 0.286 111.4 

13.0 

13.1 

13.8 

13.8 

1 3 . 1  

13.5 

13.3 

13.0 

28.4 0.314 

21.5 0.315 

21.8 0.315 

21.9 0.315 

28.0 0.316 

28.0 0.316 

28.0 0.316 

21.9 0.316 

0.450 2 3 4 . 1  -6.5 
9.51 6.99 16.55 

3.98 1.431 9 7 . 0  1.015 -63.320 346.1 511.1 0.969 
ONE 30.411 282.6 -28.2 25.5 

NA 

1.89 1.430 92.0 1.016 -61.993 356.0 516.9 0.984 NA 
ONE 30.411 282.6 -28.2 25.4 

4501C.O 4944C.O C . 4 7 C  219.9 -11.0 
8 - 8 0  6.99 15.88 

1.21 1.429 86.9 1.016 -61.357 
ONE 30.411 282.6 -28.2 25.4 

6 .1  156.9 0 . 9 8 4 0  NA 

45020.0 4944C.0 0.446 213.6 -10.1 
9 - 4 7  7.00 1 6 . 4 1  

4503C.0 49440.0 0.495 2C8.8 -9.3 
10.62 7.00 11.62 

0.9R 1.428 81.7 1.016 -61 .351 16.4 151.0 0.9680 NA 
ONE 3C.411 2 8 2 . 6  -28.2 25.4 

C.82 1.426 76.5 1 . 0 1 5  -61.934 26.9 151.4 0.9370 NA 
O N E  3P.411 282.6 -28.2 25.6 

c . 1 2  1.424 71.1 1 . ~ 1 4  -63.070 31.5 158.0 0.8900 N A  
ONE 30.411 282.6 - 2 R . Z  25.8 

C . 6 6  1.422 65.7 1.013 -64.729 48.3 158.9 0.8290 NA 
O N E  3G.411  2 8 2 . 6  -28.2 26.1 

4504C.C 49446.0 0.561 266.4 -9.1 
12.23 7.00 19.24 

45050.0 49440.0 0 . 6 4 ~  206.0 -9.3 
14.22 7.01 21.23 

6RRIVAL DATE = 2449640.0 

n.w4 235.0 -73.0 -1.51 1.427 1 1 1 . 4  1.003 **ti*** 311.4 520.2 0.853 
13.30 6.69 19.99 T W l l  30.142 283.9 -28.1 27.9 

0 . 5 4 1  234.9 -26.5 -2 .69 1.428 106.6 1.OC4 ******* 326.9 519.5 0.9n3 
11.12 6.70 18.41 T W O  30.142 283.9 -20.1 27.6 

4496C.0 49640.0 

4 4 9 i c . n  4 9 6 4 ~  ..o 

4 4 9 8 0 . ~  4964c.n 

44990.0 49640.0 

4500C.C 49640.0 

4501O.C 49640.0 

4502n.c 49640.0 

45030.0 49646.0 

45040.0 49640.0 

4505c.c 49640.0 

NA 

NA 

NA 

N A  

NA 

NA 

NA 

N A  

NA 

N A  

3.01 0.264 110.5 

4.30 0.265 110.3 

15.39 0.267 110.2 

-2.61 0.261 110.0 

-0.14 0.268 170.0 

0.57 0.268 1 i n . o  

0.93 0.268 1lC.1 

1.15 0.268 110.2 

1.31 0 . 2 6 1  110.5 

1.44 0.261 170.8 

12.2 

12.5 

12.3 

73.2 

13.3 

13.3 

13.2 

73.0 

12.8 

12.4 

28.1 0.296 

28.3 0.297 

30.0 0.298 

21.3 0.298 

21.1 0.298 

21.9 0.298 

21.9 0.298 

27.9 0.298 

21.9 0.299 

21.9 0.299 

n. 5 5 9  
12.18 

225.6 
6.72 

- 5 5 . 4  
18.89 

-13.72 1.428 
1 h 0  30. 142 

1".8 
283.9 

******* 
21.7 

336.5 518.9 0.942 

0.447 234.6 -5.3 4 . 3 3  1 .421 96.8 1.005 ****e** 346.4 518.6 c.970 
9.49 6.71 lh.2n ONE 3C.142 283.9 -28.1 27.1 

0.416 226.9 -10.8 1.9P 1.421 91.8 1.005 I****** 356.3 518.4 0.984 
8.80 6.11 15.51 ONE 30.142 243.9 -28 .1  27.0 I 

0.417 215.4 -10.9 
8.R1 6.12 15.52 

1.25 1.426 86.8 1.006 ******* 6 . 4  158.9 0.9840 
ONE 30.142 283.9 -28.1 27.0 

0.443 212.9 -1O.C 
9.41 6.72 16.13 

0.493 208.4 -9.3 
10.56 0.12 11.28 

0.559 206.1 -9.0 
1 2 - 1 7  6 - 7 3  1 8 - 0 9  

0.637 205.8 -9.3 
14.14 6.13 20.81 

0.95 1.424 81.6 1.005 * *e * * * *  16.7 158.5 0.9680 
O N E  30.142 283.9 -28.1 21.0 

0 . 7 9  1.423 16.4 1.005 I****** 21.2 158.9 0.9360 
O N E  30.142 283.9 -28 .1  21.2 

0 . 6 9  1.421 71.1 1.005 ******* 37.1 159.5 0.8890 
O N C  311.142 283.9 -2R.1 2 1 . 4  

0 .63  1.419 6 5 . 1  1 . 0 0 4  ******* 4 8 . 5  160.3 C.8280 
ONE 30.142 283.9 -28.1 27.7 

5 
ARRlVAL DATE - 2449840.0 

-1.36 1.424 111.2 0 . 9 9 5  180.155 311.5 521.4 0.855 359.455A 
TWO 29.854 285.2 -21.9 29.6 

-2.32 1.424 106.5 0.996 204.q15 321.0 520.8 0.904 4 0 8 . 9 2 5 ~  
TkO 29.854 285.2 -21.9 29.3 

-8.74 1.425 1 0 1 . 6  0.996 230.492 336.1 520.3 0.943 460.040A 
TkO 29.854 285.2 -21.9 29.1 

4.80 1.424 96.1 0 . 9 9 6  254.100 346.6 519.9 0.911 507.2251 
ONE 29.854 285.2 -21.9 28.8 

1.91 1.424 91.7 0 . 9 9 6  211.993 356.5  519.8 0 . 9 8 4  543.0021 
ONE 29.854 285.2 -27.9 28.1 

1.22 1.422 86.7 0.996 280.110 6.6 159.1 0.9830560.436A 
ONE 29.854 285.2 -21.9 28.7 

0.92 1.421 81.6 0 , 9 9 1  218.621 16.5 159.9 0.9610556.216A 
ONE 29.854 285.2 -21.9 2R. l  

0.15 1.419 16.4 0 . 9 9 6  266.R24 21.3 160.3 0.9360532.112A 
ONE 29.054 285.2 -21.9 28.9 

0.66 1.411 71.1 0 . 9 9 6  248.454 37.9 160.8 0.8890496.020A 
ON€ 29.854 285.2 -27.9 29.1 

3.60 1.415 65.8 0 . 9 9 6  221.155 48.6 161.6 0.8280453.482A 
ONE 29.854 285.2 -21.9 29.4 

2.93 0 . 2 4 1  169.9 11.6 28.0 0.281 

3.93 0.248 169.6 12.0 28.2 0.281 

44960.0 4 9 ~ 4 0 . 0  

449io.o 49840.0 

44980.0 4984L.O 

4499C.O 49840.0 

45onc.c 49840.0 

450in.c 49840.0 

45020.0 49840.0 

45030.0  49840.0 

45040.c 49840.0 

45050.0 49840.0 

0.59'1 235.0 -22.1 
13.19 6 . 4 5  19.64 

q.535 234.9 -25.6 
11.59 6.46 18.04 

0.51P 228.1 - 4 3 . 6  
10.98 6 - 4 7  11.44 

g . 4 4 5  234.8 -3.7 
9.45 6.47 15.91 

c .413 226.5 -10.6 
8.72 6 . 4 1  15.19 

0.414 219.0 -10.9 
8.14 6 . 4 1  15.21 

0.441 212.5 -10.0 
9.35 6.47 15.82 

0 . 4 9 ~  208.1 -9 .3  
10.50 6.48 16.97 

0.556 205.9 -9.0 
12.10 6.48 i a . 5 8  

0.634 205.1 -9.3 
14.06 6.49 20.55 

10.41 0.249 169.5 

-3.08 0.250 169.3 

-0.15 0.250 169.3 

0.60 0.251 169.3 

0.95 0.250 169.4 

1.17 0.250 169.6 

1.33 0.25Q 169.8 

1.45 0.249 170.1 

72.0 

12.1 

72.1 

1 2 . 1  

12.6 

72.5 

12.2 

71.8 

29.3 0.282 

21.2 0.282 

21.1 0.282 

21.8 0.282 

21.8 0.282 

21.9 0.283 

27.8 0.283 

21.8 0.283 



- 
19132 ' 

EARTH-NEPTUNE 

DEPART ARRIVE SPEED R A OECL I 1 V 1 PSI 1 ECCEN SMA T H E 1 1  THE12 PERIH APHEL 
O V 1  OV2 O V T  LEG C O I S T  RAS OECLS LAMOA 

ARRIVAL OAlE - 2450040.0 

44960.0 50040.0 0.596 235.1 -22.4 -1.22 1.421 111.1 0.989 75.414 317.5 522.6 0.855 149.974A 
13.10 6.24 19.34 TU0 3C.661 286.6 -27.8 31.3 

44970.C 5004C.0 0.531 235.1 -24.9 - 2 . C O  1.422 106.4 0.989 79.052 327.0 522.0 0.905 157.200A 
11.49 6.25 17.74 TU0 30.661 286.6 -27.8 31.0 

44980.C 50040.0 C.49C 230.3 -36.9 
10.50 6.25 16.76 

-6.18 1.422 101.6 6.989 
TWO 36.661 286.6 -27.8 

82.246 336.7 521.6 0.944 163.547A 
3n.8 

4499C.C 50040.0 0 . 4 4 5  235.3 -1.5 5 . 4 7  1.422 96.6 0.989 84.778 346.7 521.2 0.971 168.585A 
9.46 6 . 2 5  15.71 ONF 30.661 286.6 -27 .R  30.5 

45COO.C 5004C.O 0.41C 226.4 -10.5 1.92 1.421 91.7 0.989 86.465 356.6 521.1 0.984 171.945A 
8.66 6.26 14.92 ONF 30.661 286.6 -27.8 30.4 

45010.C 50040.0 0.411 218.8 -10.9 1 - 1 9  1.420 86.6 0.989 87.189 6.8 161.0 0.9830113.3941 
8 - 6 8  6.26 14.94 ONE 30.661 286.6 -27.R 30.4 

45020.0 50040.0 C.438 212.3 -10.1 
9.29 6.26 15.55 

0.88 1.418 R1.5 0.989 
ONE 30.661 286.6  -27.8 

86.927 
30.5 

17.0 161.2 0.9670172.887A 

45030.0 50040.0 0.487 207.9 -9.3 C.72 1.417 76.4 0.989 R5.756 27.4 161.6 0.9360170.5166 
10.43 6.26 16-19 ONE 3C.661 286.6 -27.8 30.6 

45040.C 50540.0 0.553 2C5.8  -9.1 P.62 1.415 71.1 0.9R9 83.R33 38.0 162.1 0.8890166.776A 
12.n3 6.27 18.29 ONE 30.661 286.6 -27.R 30.9 

45050.0 50040.0 0.630 205.6 -9 .4  
13.97 6.27 20.25 

P.57 1.413 65.8 0.990 
ONE 30.661 286.6 -27.8 

R1.366 
31.2 

48.6  162.8 P.8280161.904A 

ARRIVAL O A l E  - 2450240.0 

44960.0 50240.C 0.593 235.2 -22.1 -1.CR 1.419 111.1 0.983 50.161 317.4 523.8 0.855 99.4681 
13.C3 6.C6 1Y.09 TWO 29.380 287.9 -27.6 33.1 

0.57H 235.3  -24.2 
1 1 . 4 2  6.06 17.48 

-1.13 1.419 1P6.3 0.9U2 
T U 0  29.380 287.9 -27 .6  

4498r.0 50240.0 0 . 4 R P  231.4 -32.7 -4.62 1.419 101.5 C.902 52.879 336.8 522.7 0.944 104.714A 
10.27 6 - 0 1  16.33 TMO 29.380 287.9 -27.6 32.5 

4499P.0 50740.0 0.449 236.2 1.6 6.52 1.41s 96.6 0.987 53.7h6 346.7 522.4  0.971 106.561A 
9 - 6 4  6 - 0 7  1 5 - 6 1  (INt 20.1HP 787.Q -27.1, 92.3 

0 . W 8  226.4 -10.4 
R.61 6 . 0 7  14.68 

1.94 1 . 4 1 R  91.7 0.982 
ONE 29.380 287.9 -27.6 

54.369 356.7 522.3 0.984,107.754A 
32.2 

4501C.C 5'3240.0 0.409 218.7 -1l.G 1.16 1.417 86.6 0.982 54.612 6 . 8  162.3 C.9830108.241A 
8.63 6.07 14.70 ONE 29.380 287.9 -27.6 32.2 

45020.0 50240.0 0.436 212.2 -10.1 C.R5 1.416 81.6 0.982 54.495 17.0 162.4 0.9670108.023A 
9.24 6.07 15.31 ONt 29.380 287.9 -27.6 32.2 

4503P.O 50240.0 0.485 207.9 -9.4 
10.37 6.08 16.45 

45040.0 50240.0 0.550 205.8 -9.2 
11.95 6.08 18.03 

45050.0 50240.0 0.627 205.7 -9.5 
13.88 6.09 19.97 

44966.0 50440.0 0.592 235.4 -21.9 
12.99 5.90 18.89 

44970.0 50440.0 0.526 235.6 -23.6 
11.37 5.90 17.27 

44980.0 50440.0 0.475 232.3 -29.8 
10.13 5.90 16.04 

44990.0 50440.0 0.461 237.9 7.0 
9.80 5.91 15.71 

4soon.o 5044c.o 0.406 226.5 -10.4 
8 . 5 6  5.91 14.47 

4501C.P 50440.0 0.407 218.8 -11.1 
8 - 5 8  5.91 14.49 

0.68 1-414 76.4 0.903 54.042 27.4 162.7 C.9360107.148A 
ONE 29.380 287.9 -27.6 32.4 

0.59 1.412 71.2 0.983 53.302 37.9 163.2 0.8900105.714A 
ONE 29.380 287.9 -27.6 32.6 

0.53 1.410 65.9 0.984 
ONE 29.380 287.9 -27.6 

52.338 
33.0 

41.5 163.9 0.8290103.8461 

ARRIVAL C A T E  - 245C440.0 

-0.96 1.417 111.1 0.978 38.R58 317.3 524.8 0.855 76.861A 
TkO 31.018 289.2 -27.4 35.0 

-1 .49  1.417 106.3 0.971 
TWO 31.018 289.2 -27.4 

39.649 326.9 524.3 0.905 
34.6 

78.394A 

45020.0 55440.0 0.433 212.3 -10.3 
9.18 5.91 15.09 

-3.57 1.417 101.5 0.971 40.307 336.7 523.9 0.944 79.670A 
TU0 31.018 289.2 -27.4 34.4 > 
8.39 1.417 96.6 0.976 40.8C3 346a.6 523.6 0.971 80.635A 
GNE 31.018 289.2 -27.4 34.2 

1.95 1.416 91.7 0.976 41.116 356.6 523.4 0.984 81.249A 
ONE 31.018 289.2 -27.4 34.0 

1.13 1.415 86.7 0.976 41.237 6.7 163.4 0.9830 81.490A 
ONC 31.018 289.2 -27.4 34.0 

0.81 1.414 81.6 0.977 
ONE 31.018 289.2 -27.4 

41.165 
34.0 

17.0 163.6 0.9670 81.363A 

45030.0 50440.0 0.482 207.9 -9.5 C.65 1.412 76.5 0.977 40.914 27.3 163.9 G.9360 80.891A 
10.31 5.91 16.22 ONE 31.018 289.2 -27.4 34.2 

45040.0 50440.0 C.547 205.9 -9.3 0.55 1.410 71.3 0.978 40.5P6 37.8 164.3 0.8900 80.122A 
11.87 5.92 17.79 ONE 31.018 289.2 -27 .4  34.5 

45050.0 50440.0 0.623 205.8 -9.6 0.50 1.408 66.1 0.979 39.973 48.4 164.9 0.831D 79.114A 
13.78 5.92 19.71 ONF 31.018 289.2 -27.4 34.8 

I 2 V 2 PSI 2 R A OECL SPEED 

2.80 0.230 169.2 

3.63 0.232 168.9 

7.85 0.233 168.7 

-3.75 0.234 168.6 

4 - 1 6  0.234 168.6 

0.62 0.234 168.6 

0.98 0.234 168.7 

1.20 0.234 168.8 

71.0 

71.4 

71.5 

72.1 

72.1 

72.1 

72.0 

71.9 

27.9 0.26T 

28.1 0.261 

28.9 0.268 

27.0 0.268 

21.6 0.268 

27.7 0.268 

27.8 0.268 

27.8 0.268 

1.35 0.233 169.1 71.6 21.8 0.269 

1.46 0.233 169.4 71.2 27.7 0.269 

2.68 0.215 168.4 

3.37 0.217 168.2 

6.30 0.218 168.0 

- 4 . R O  0.219 167.8 

-0.17 0.219 167.8 

0.65 0.219 167.8 

1.01 0.219 167.9 

1.22 0.219 168.1 

1 - 3 1  0.218 168.3 

1.48 0.211 168.7 

2 - 5 1  0.202 167.6 

3.14 0.203 167.4 

5.26 0.204 167.2 

-6.66 0.205 167.0 

-0.18 0.205 167.0 

0.68 0.205 161.0 

1-05 0.205 167.1 

1.25 0.205 161.3 

1.39 0.204 167.5 

1.49 0.203 167.9 

70.3 27.8 0.254 

70.7 28.0 0.254 

70.9 28.6 0.254 

71.5 26.7 0.255 

71.5 27.5 0.255 

71.5 27.7 0.255 

71.4 27.1 0.255 

71.2 27.7 0.255 

70.9 21.7 0.256 

70.5 27.6 0.256 

69.6 

10.0 

70.2 

70.8 

7C.8 

10.8 

70.7 

10.5 

70.2 

69.8 

27.7 0.242 

27.9 0.242 

28.3 0.243 

26.2 0.243 

27.4 0.243 

27.6 0.243 

27.6 0.243 

21.6 0.243 

27.6 0.244 

27.6 0.244 
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1982 
EARTH-NEPTUNE 

DEPART ARRIVE SPEEO R A OECL 1 1 V 1 PSl 1 ECCtN SMA THETl THET2 PERIH APHEL I 2 V 2 PSI  2 R A OECL SPEEO 
OV1 OVZ O V T  LEG COlST UPS OELLS LAMOA 

AHRIVPL OAT€ = 2450640.0 

4496C.O 50640.0 C.591 235.7 -21.7 -0.85 1.415 111.2 0.974 32.481 317.1 525.8 0.854 64.109A 2.47 0.189 166.8 68.8 21.6 0.232 
12.97 5.76 18.73 TkO 29.128 29C.6 -27.2 36.9 

4497Cl.O 50640.5 0.525 235.9 -23.2 -1.29 1.416 106.4 0.973 32.9"O 326.8 525.3 C.904 65S!76A 2.95 0.190 166.5 69.2 27.8 0.232 
11.34 5.76 17.10 TkO 29.128 290.6 -27.2 36.5 

44980.0 50640.0 0.471 233.0 -27.7 -2.82 1.416 l n \ . 6  0.972 33.409 336.6 524.9 0.943 65.8141 4.52 0.191 166.3 69.5 28.1 0.232 
10.05 5.76 15.81 1kO 29.128 29C.6 -27.2 36.2 

44990.C 5064L.O 0.499 241.8 17.8 
10.71 5.17 16.48 

4500C.C 50640.0 0.4C4 226.7 -10.3 
8.53 5.76 14.29 

45010.0 50640.9 0.4C4 218.9 -11.2 
8.54 5.76 1 4 - 7 9  

4502C.C 50640.0 0 .431  212.4 -10.4 
9.13 5.77 14.89 

4503c.o 50640.0 0 . 4 7 9  208.1 -9.7 
1C.24 5.77 16.01 

4504C.C 50640.0 0.543 206.0 -9.4 
11.79 5.77 17.56 

4505C.O 50640.0 0.619 205.9 -9 .7  
13.68 5.78 19.46 

44960.0 50840.0 0.591 236.0 -21.5 
12.97 5.63 18.60 

4497c.0 51840.G 0.525 236.3 -22.8 
11.33 5.63 1 6 - 9 6  

12.60 1.415 96.6 0.971 33.721 346.5 524.6 0.971 66.4121 -10.87 0.192 166.1 70.1 25.2 0.232 
ONE 29.128 29C.6 -27.2 36.2 

1.97 1.414 91.7 0.911 13.917 356.5 524.5 0.984 66.8491 -0.20 0.192 166.1 70.1 27.3 0.232 
ONE 29.128 290.6 -27 .2  35.8 

1 - 0 9  1.413 86.7 0.971 
ONE 29.12R 290.6 -27.2 

33.989 
35.8 

6.6 r i 4 . 5  C.9830 66.994A 0.72 0.192 166.1 10.0 21.5 0.232 

C.77 1.412 81.7 0.971 33.939 16.9 164.6 0.5680 66.9094 1.08 0.192 166.2 69.9 27.5 0.232 
ONE 29.128 290.6 -27.2 35.9 

0 .61  1.410 76.6 0 .972  33.774 27.2 164.9 0.9370 66.611A 1.27 0.192 166.4 69.7 27.5 0.232 
ONE 29.128 290.6 -27.2 36.1 

0.52 1.40fl 71.4 0 . 9 7 3  33.508 37.6 165.3 0.892C 66.125A 1.41 0.191 166.7 69.4 27.5 0.233 
ONE 29.128 290.6 -27.2 36.3 

0.46 1 .401  66.3 0.975 
ONE 29.128 29G.6 -27.2 

33.159 
36.7 

48.1 165.9 0.8330 65.486A 1.51 0.190 167.1 69.0 27.5 0.233 

ARRIVAL O A T t  = 245C840.0 

-C.75 1.413 111.2 0.970 28.410 316.8 526.8 0.853 55.9611 2.38 0.177 165.9 68.0 27.5 0.222 
TWO 31.101 291.9 -27.0 3R.8 

-1.11 1.414 1Cb.5 0.969 
T W  31.101 291.9 -27.0 

28 .17G 326.5 526.3 (1.903 
3 c . 4  

56.637A 2.78 0.178 165.6 '68.4 27.6 0.222 

44980.C 50840.0 0.469 233.7 -26.1 -2.26 1.414 101.6 0.9611 29.065 3 3 6 . 4  525.9 0.943 57.187A 3.96 0.179 165.4 68.7 27.9 0.222 
11.01 5.64 15.64 ThO 31.101 291.9 -27.0 30.1 

4500P.O 50840.1 0.4C3 227.1 -10.3 1.19 1.413 91.8 C . 9 6 7  29.419 356.3 525.5 0 . 9 8 4  51.8546 -0.22 0.180 165.1 69.3 27.2 0.222 
8 - 5 9  5.64 14.13 ONE 31.101 291.9 -27.0 37.7 

45010.0 50840.0 0.403 219.2 -11.5 
8.49 5.64 14.13 

1.05 1.412 86.8 0.967 
ONE 31.1C1 291.9 -27.0 

29.467 
37.7 

6.4 165.5 0.9840 57.951A 0.76 0.180 165.2 69.3 27.4 0.222 

4502C.C 50840.0 0.429 212.7 -10.7 0 .73  1.410 81.8 0.961 29.430 16.7 165.6 0.9680 57.891A 1.11 0.180 165.3 69.2 27.4 0.222 
9 , C l  5.64 14.71 ONE 31.1n1 291.9 -27.0 37.R 

4503C.O 50840.0 0.476 208.3 -9.9 0.57 1.409 76.7 0.968 29.311 27.0 165.9 0 .9380  57.684A 1.30 0.180 165.5 69.0 27.4 0.223 
10.17 5.64 15.81 ONE 31.101 291.9 -27.0 38.0 

45040.0 53840.1  0.540 206.2 - 9 . 6  0.48 1.407 71.6 0.969 29.120 31.4 166.3 0.8930 57.347A 1.43  0.179 165.8 68.6  27.4 0.223 
11.10 5.65 17.35 ONE 31.1Cl 291.9 -27.D 3R.2 

45350.C 5084G.C 0.615 206.1 -9.8 0 . 4 3  1.405 66.4 0 .971  28,869 47.9 166.8 0.8350 56.904A 1.53 0.178 166.2 68.2 27.3 0.223 
13.57 5.65 19.23 ONE 31.101 291.9 -27.0 38.6 

DRRIVbL DATE j. 2451040.0 

4496C.C 51040.0 0.591 236.3 -21.3 -0.65 1.412 111.3 0.961 25.hC1 316.5 527.7 0.851 50.3516, 2.30 0.165 164.9 67.1 27.3 0.213 
12.98 5.53 18.51 TWO 29.172 293.2 -26.8 40.8 

4497r.O 51040.0 0.525 236.7 -22.4 -C.95 1.413 106.6 0.965 25.873 326.3 527.2 0.902 50.844A 2.63 0.167 164.6 67.6 17.5 0.213 
11.33 5.52 lb.H6 TWr1 29.172 293.2 -26.n 40.11 

44S8P.C 51040.0 0.468 234.4 -24 .9  -1.82 1.413 101.7 0.964 26.095 336.1 526.8 0 .942 ,  51.2484 3.52 0.168 164.4 67.9 27.7 0.213 
9.98 5.52 15.51 Tho 29.112 293.2 -26.8 4n.1 

45000.0 51040.0 C.402 227.5 -10.3 2.02 1.411 91.9 0.963 26.360 356.1 526.4 0.984 51.1366 -0.25 0.169 164.1 68.4 27.0 0.213 
8.48 5 .52  14.00 ONE 29.172 293.2 -26.8 39.7 

45010.0 51040.0 G.4C1 219.5 -11.7 
8.45 5.53 13.98 

1.0C 1.410 87.0 0.963 
ONE 29.172 293.2 -26 .8  

26.396 
39.7  

6.2 166.4 0.9840 51.807A 0.80 0.169 164.1 68.4 27.3 0.213 

4502C.O 51040.0 0.426 213.0 -10.9 0.68 1.409 81.9 0.963 26.366 16.4 166.6 0.9690 51.1631 1.15 O.lb9 164.3 68.3 27.3 0.213 
9.02 5.53 14.55 ONE 29.172 293.2 -26.8 39.7 

45030.0 5104C.O 0.473 208.6 -10.1 0 .53  1.407 76.9 0.964 26.275 26.7 166.8 0.9390 51.611A 1-36  0.168 164.5 68.1 27.3 0.213 
1O.lC 5.53 15.63 ONE 29.172 293.2 -26.b 39.9 

45040.C 51040.0 0.536 2C6.5 -9.8 0.44 1.4C5 71.8 0.966 26.129 37.1 167.2 0.8950 51.3641 1.46 0.168 164.8 67.8 27.3 0.214 
11.61 5.54 11-15 OYE 29.172 293.2 -26.8 4ll.2 

45050.0 51040.0 0.610 206.4 -10.0 0.39 1.403 66.6 0.9bB 25.931 47.5 167.6 0.8310 51.037A 1.55 0.167 165.2 67.4 27.2 0.214 
13.47 5.54 19.01 ONE 29.172 293.2 -26.8 40.6 

ARRIVAL OAT€ = 2451240.0 

4496C.O 51240.0 0.592 236.1 -21.2 -0.56 1.411 111.5 0.964 23.559 316.2 528.5 0.849 46.2681 2.23 0.155 163.9 66.2 21.2 0.205 
13.01 5.43 18.44 TWO 30.885 294.5 -26.6 42.8 
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1982 
EARTH-NEPT UNE 

DEPART ARRIVE SPEED R A OECL 
O V 1  OVZ OVT 

44970.0 51240.0 0,525 237.2 -22.1 
11-34 5.43 16.78 

4498r .0  51240.0 0.468 235.1 -24 .0  

45990.0 51240.0 0.470 222.9 -48 .7  

4sooc.c 51240.0 0 . 4 ~ 1  228.0 -10.4 

c50 ic .o  5 i t * o . n  0.399 220.0 -12 .1  

9.98 5.43 15.41 

10.C3 5.44 15.46 

8.46 5.43 13.88 

8.42 5.43 13 .84  

45020.0 51240.0 0.424 213.4 -11.2 
8.96 5.43 14.39 

45030.0 51240.0 0.470 208.9 -10.4 
10.02 5.43 15.46 

45040.0 51240.0 0.532 206.8 -10.0 
11.52 5.44 16.95 

45050.0 51240.0 0.606 206.7 -10.2 
13.35 5.44 18.8fl 

44960.0 51440.0 0.594 237.2 -21 .1  
1 3 . r ~  5.34 in.40 

44970.0 5144C.0 0 .527  237.7 -21.1 
11.38 5 . 3 4  16.72 

4498P.C 51440.3  O14b9 235.8 -23.3 
9 . 0 9  5.34 15.33 

44990.0 51440.9 0.437 228.2 -35.4 
9.26 5.34 1 4 - 6 0  

450CC.O 51440.0 0.401 228.7 -10.3 
8.45 5.34 13.79 

4 5 o i r . o  51440.0 c . 3 9 8  zzc.5  -12.4 
8.38 5.34 13.72 

45020.0 51440.0 0.421 213.9 -11.6 
8.91 5.34 14.25 

4503C.O 51440.0 0.467 209.4 -10.6 
9.95 5.35 15.29 

4504C.O 51440.0 0.528 207.2 -10.2 
11.42 5.35 16.77 

45050.0 51440.0 o.wi 207.0 -10.4 
13.24 5.36 18.59 

I I V I P S I  1 ECCEN 
LEG C O I S T  RAS OECLS 

- O . R @  1.411 106.7 0 .962  
TWO 30.885 294.5 -26.6 

-1.46 1.411 101.9 0.961 
TkO 30.885 294.5 -26.6 

-9.86 1.411 97.0 0.960 
1kO 30.885 294.5 -26.6 

2.06 1.410 92.1 0.959 
ONE 30.885 294.5 -26.6 

0 .95  1.409 87.1 0.959 
ON€ 30.885 294.5 -26.6 

0 . 6 3  1.408 82.1 0.960 
ONE 3F.885 294.5 -26.6 

0 . 4 8  1.406 77.1 0.061 
ONE 30.885 294.5 -26.6 

SMA THE11 12ET2 PERIH APHEL 
LAMOA 

23.774 325.9 528.1 0.901 46.6481 
42.4 

23.950 335.8 527.7 0.941 46 .9581  
42.0 

24.079 345.7 527.5 0.969 47 .1891  
42 -0 

24.158 355.8 527.3 0.984 
41.7 

47.3331 

24.186 5.9 167.3 0.9840 47.3871 
41.6 

24.162 16.1 167.4 0.9700 47.3541 
41.7 

24.089 
41.9 

26.4 167.7 0.9400 47.2381 

0.40 1.404 72.0 0.963 23.973 36.7 168.0 0.8970 47.049A 
ONE 30.R85 294.5 -26.6 42.2 

0.35 1.4C2 66.9 0.965 23.819 47.1 168.5 0.8400 46.799A 
ONF 30.885 2 9 4 . 5  -26.6 42.5  

ARRIVAL DATE = 2451440.0 

- Q . ~ R  1.410 111.6 0.962 22.017 315.8 529.3 c.847 4 3 . 1 8 7 ~  
TWO 29.497 295.8 -26.3 44.9 

-0.67 1.410 106.8 0.959 22.193 325.6 528.9 0.899 43.488A 
T U 0  29.491 295.8 -26.3 44.4 

-1.17 1,410 102.0 0.958 22.337 335.4 528.6 (1.940 43.7341 
i uu  71.497 m 5 . n  -26.3 44.1 

-5.10 1.410 97.1 0.957 2 2 . 4 4 3  345.4 528.3 0.968 4 3 . 9 1 7 ~  
Tho 29.491 215.R -26.3 43.9 

7 .11  1.409 92.2 0.956 72.507 355.4 528.2 0.984 44.031.P 
ONE 29.497 295.8 -26.3 4 3 . 1  

0 . 8 9  1.408 87.3 0.956 22.530 5.6 168.2 0.9840 44.076A 
ONE 29.497 295.8 -26.3 43.6 

0.58 1.407 82.3 0.957 22.510 15.8 168.3 0.9700 44.050A 
ONE 29.497 295.8 -26.3 43.7 

0 . 4 4  1.405 77.3 0.95R 
ONE 29.491 295.8 -26.3 

22.451 
43.9 

26.0 168.5 0.9420 43.9601 

0 . 3 6  1.403 72.2 0.960 22.355 36.3 168.8 0.8990 43.811A 
ONE 29.497 295.8 -26.3 44.2 

0.31 1.401 67.1 0 .Q62  22.228 46.7 169.2 0.0430 43.613A 
ONE 29.497 295.8 -26.3 44.6 

I 2 V 2 P S I  2 R A OECL SPEED 

2.49 0.156 163.6 66.7 27.3 0.205 

3.18 C.157 163.3 67.0 27.6 0.205 

11.60 0.158 163.1 66.7 29.4 0.205 

-0.29 0.158 163.1 67.6 26.9 0.205 

0.85 0.158 163.1 67.6 27.1 0.205 

1.20 0.158 163.2 67.5 27.2 0.205 

1.37 0.158 163.4 67.3 27.2 0.205 

1.48 0.157 163.7 66.9 27.2 0.206 

1.56 0.156 164.2 66.5 27.1 012C6 

2.15 0.145 168.8 

2.37 0.146 162.4 

2.89 0.147 162.2 

6.93 0.148 162.0 

-0.33 0.148 161.9 

0.91 0.148 161.9 

1.24 0.148 162.0 

1.41 0.148 162.2 

1.51 0.147 162.6 

1.58 0.146 163.0 

65.3 

65.7 

66.1 

66.1 

66.7 

66.7 

66.6 

66.6 

66.0 

65.6 

27.0 0.198 

27.2 0.197 

27.4 0.197 

28.3 0.197 

26.7 0.197 

27.0 0.197 

27.1 0.197 

27.1 0.198 

27.0 0.190 

26.9 0.199 

ARRIVAL O A T t  - 2451640.0 

54960.0 51640.0 0.596 237.6 -21.0 -0 .W 1.409 111.8 0.959 20.819 315.4 530.1 0.845 40.793A 2.09 0.136 161.6 64.3 26.8 0.191 
13.11 5.27 1fl.38 TWO 30.434 297.1 -26.1 46.9 

4497C.C 5164ff.O 0.528 238.2 -71.7 -0.55 1.40‘3 107.0 0.957 20.968 325.2 529.7 0.897 41.03RA 2.26 0.137 161.2 64.8 27.0 0.191 
11.42 5.27 16.68 Tho 30.434 297.1 -26.1 46.5 

44980.0 51640.0 0.470 236b5 -22.7 1.404. 102.2 0.955 > 2 1 . f l 8 8 ” 3 3 5 . U  529.3 0.939 41.238A 2.66 0.138 161.0 65.1 27.2 0.190 
10.C1 5.26 15.28 C . 4 3 4  297 .1  -26.1 46.1 

4499C.0 51640.0 0.429 230.6 -;29.3 - .404 7 97.3’0;954 > l . l f7 ’345 .0  529.1 0.968 41.38fA 4;93 0.139 
9.C8 5.26 14.34 .434 297.1 -26.1 45.9 

45000.C 51640.0 0.4CO 229.4 -10.3 
8.44 5.26 13.70 

2.17 1.408 - 92.4 0.954 
ONE 30.434 297.1 -26.1 

21.232 355.1 529.0 0.983 
45.7 

41.4814 -0.40 0.139 160.7 65.8 26.5 0.190 

45010.0 51640.0 0.396 221.1 -12.9 C.82 1.407 87.5 0.954 21.251 5.2 169.0 0.9850 41.5186, 0.97 0.139 160.7 65.7 26.9 0.190 
8.35 5.26 13.62 ONE 32.434 297.1 -26.1 45.1 

45020.0 5164a.O 0.419 214.4 -11.9 0.52 1.406 82.5 0.954 21.235 1 69.1 0.9710 41.499A 1.30 0.139 160.8 65.8 26.9 01190 
8.85 5.27 14.12 ONE 30.434 297.1 -26.1 45.7 * 

45030.0 51640.0 0.464 20q.8 -11.0 6.39 1.404 71.5 0.955 21.185 25.6 169 0;139 161.0 65.4 26.9 b.191 

45040.0 51640.C 0.524 267.6 -10.5 0.32 1.402 72.5 0.957 21.1C4 35.4. 169 

9.87 5.27 15.14 ONE 30.434 297.1 -26.1 45.9 

5.27 16.60 ONE 30.434 297.1 -26.1 46.2 

4505C.O 51640.0 20?r4 -1016 ‘b’.28i1.4@0 ‘67,4‘b.960.’’20094.T 4 
5.28 18.40 ONE 30.434 297.1 -26.1 26.6 

AR’RI~AL ONE- - i451840.0 ’~  

44960.0 51840.0 C.599 238.1 -20‘19 3J%.40b’’ llr?.0‘D;9%‘& 19j.668 ?414:9‘ 530; 5 
13.17 5.20 18.38 30.004 298.4 -25.8 49‘.0 . 

210 



1982 . 
EARTH-NEPTUNE 

DEPARI ARRlVF S P F E O  R A OECL 1 1 V 1 PSI  1 E C C E N  SMA THE11 THFT2 P E R l H  APHEL I 2 V 2 PSI 2 R A OECL SPEED 
O V 1  OV2 O V T  LEG C O I S T  R A S  OECLS LAROA 

44970.0 51840.0 0.53P 238.8 -21.5 -0.44 1.4G9 107.2 0.955 19.996 324 .1  530.4 0 .895  39.0971 2.16 0.128 160.0 63.8 26.8 0 .184  
11.47 5.20 1 6 - 6 7  Tho 3C.CP4 298.4 -25.8 4A.6 

44980.0 51840.0 r . 4 1 1  231.3 -22.2 -0.72 1.4'29 102.4 0.953 20.100 334.6 530.1 0 .931  39.263A 2.46 0.129 159.6 64.2 26.9 0.184 
10.04 5.20 15.24 Tho 3C.GC4 298.4 -25.8 48.2 

44990.0 51840.0 0 .421  232.3 -26.0 -2 .98  1.408 91.5 0.952 29.111 344.6 529.9 0 .961  39.386A 3.83 0.130 159.4 64.4 21.3 0.184 
9.C3 5.20 14.23 T W O  3E.004 298.4 -25 .8  4 R . O  

450OP.O 51840.0 0.400 230.2 -10.2 2 .27  1.401 92 .6  0 .951  20.224 354.6 529.8 0.983 39.465A -0.50 0.130 159.3 64.8 26.3 0.184 
8-64 5.19 13.64 O N E  3C.004 298.4 -25 .8  47.8 ,, 

45010.0 51840.3 0 .395  221.1 -13.3 0 .14  1.406 87.1 0 .951  20 .241  4.7 lb9 .1  0.9850 39.496A 1.05 0.131 159.3 64.8 26.7 0.184 
8.32 5 .19  13.52 ONE 30.0C4 298 .4  -25.8 41.7 

4502C.0 51840.0 0 .411  215.0 -12.4 0 . 4 5  1.405 82.7 0 .952  20.227 14.9 169.8 0.9120 39.4824 1.35 0.130 159.5 6 4 . 1  26.8 0.185 
8+RO 5.20 1 4 - 0 0  O N E  30.C04 298.4 -25.8 47 .8  

45030.C 51840.0 C.46C 2 l C . 4  -11.3 0.33 1.403 71 .1  0.953 20.184 25.1 170.0 0 .9450  391423A 1.49 0.130 159.1 64.5 26.8 0 .184  
9.79 5.20 1 4 . 9 ~  O N E  3o.rc4 298.4 -25.8 48.n I 

45040.0 51840.0 C.520 208.0 -10.8 0 .21  1.401 12.1 0 .955  20.115 35.4 110.3 0.9040 39.326A 1.51 0.129 160.0 64.2 26.1 0.185 
11.22 5.21 16.43 ONE 3C.OC4 298.4 -25.8 48.3 

45050.0 5184C.0 0.592 201.8 -10 .9  0.23 1.399 61.7 0.958 20.022 45.7 170.6 0 .8490  39.1951 1.63 0.128 160.5 63.7 26.6 0.186 
12.09 5 - 2 1  18.21 ONE 3C.004 298.4 -25.8 48.6 

ARRIVAL O A T E  - 2452040.0 

4496P.C 52040.0 O . h P 2  238.6 -21 .9  -0.26 1 .401 112.3 0 .956  19.100 314.4 531.5 0.839 37.3611 1 .91  0.119 159.0 62 .3  26.4 0 .179  
13.25 5.15 18-40 T U 0  29.880 299.7 -25.5 51.2 

44970.0 52040.0 0.533 239.4 -21 .4  -0.34 1.408 107.5 0.954 19.212 324.2 531.1  0.893 37.5326 2.Cl 0 .120  158.6 62.8 26.6 0.119 
11.53 5.14 16.67 T W U  29.0UO 299.1 -25.5 50 .1  

44980.0 52040.0 0.413 238.1 -21.8 -0.54 1.408 102.6 0 .952  19.303 334.1 530.8 0.935 31.611A 2.29 0.121 158.2 63.2 26.1 0.178 
1 3 . r 9  5 .14  15.22 T W O  29.880 299 .1  -25.5 50.3 

44990.0 52040.0 0.427 233.7 -23.9 -1 .37  1 .401 91 .1  0 .950  19.371 344.1 530.6  0.966 31.115A 3.13 0.122 158.0 63.4 21.0 0.178 
9 . r 3  5.14 14.16 T H O  29.880 299.7 -25.5 59.0 

4500n.0 52C40.0 0 . 4 r 1  231.1 -9.8 2 . 4 3  1 .401 92.8 0.949 19.412 354.2 530.5 0.983 37.8421 -0.66 0.122 151 .9  63 .8  26.1 0.178 
8.45 5.13 13.59 ONE 2 9 . 8 8 0  299.7 -25.5 49.9 

45010.0 52040.0 0.394 222.4 -13.9 0 .65  1.406 81.9 0.949 19.421 4.3 110.5 0.3850 31.869A 1.13 0.122 151.9 63.8 26.6 0.178 
8.30 5.13 13.43 O N E  29.8fl0 299.7 -25.5 49.8 

45020.C 52040.0 

45030.0 52040.0 

0 .414  215.1 -12 .8  
a.75 5.14 13 .89  

0 .451  21C.9 -11.1 
9.12 5.14 14.86 

0.38 1.404 83.0 0 .950  
O N E  29.880 299.1 -25.5 

0 .28  1.402 78.0 0 .951  
ONE 29.880 299.7 -25.5 

19.416 
49.9 

19.379 
50.1 

14.4 170.5 0.9130 31.859A 

24.1  110.7 0.9410 31.8116 

1.42 0.122 158.0 

1.54 0.122 158.3 

63 .1  

63 .5  

26.6 0.178 

26.6 0.119 

45040.0 52040.0 0.516 208.6 -11.1 0.22 1.400 13.0 0.953 19.319 34.9 110.9 0.9060 31.731). 1.61 0.121 158.6 63.2 26.5 0 .119  
11.12 5.15 1 6 - 2 1  ONE 29.880 299.1 -25.5 50.3 

45050.0 52040.0 0.581 208.2 -11.1 0 . 1 9  1.398 6 7 . 9  0 .956  19.238 45.2 171.3 0 .8530  31.623A 1.65 C.120 159.1 62.8 26.5 0.180 
12 .81  5.15 18.02 O N E  29.880 299.7 -25.5 50.7 

ARRIVAL O A T E  = 2452240.0 

44960.0  52240.0 0.605 239.2 - 2 0 . 8  -0.19 1.401 112.5 0 .955  18.412 313.8 532.1 0.836 36.101).  1.92 0.111 151.5 61.3 26.2 0.174 
13.34 5.09 18.43 Tho 30.535 3'31.0 -25.2 53.3 

44910.0 52240.0 0.536 240.1 -21.2 -0.25 1.407 101.7 0.952 18.571 323.7 531.8 0.890 36.2521 1.99 0.112 157.1 61.8 26.4 0.174 
11.60 5.09 16.69 i k o  30.535 301.0 -25.2 52.n 

44980.0 52240.0 0 .415  238.8 -21.5 -0 .39  1.407 102.9 0 .950  18.652 333.6 531.5 0.933 36.3711 2.14 0.113 156.7 62 .2  26.5 0.173 
10.14 5.09 15.22 TWO 30.535 301.0 -25.2 52 .4  

44990.0 52240.0 0.427 234.9 -22.5 -0.89 1.407 98.0 0.94fl 18.712 343.6  531.3 0 .965  36.4601 2.65 0.114 156.5 62 .4  26.1 0.173 
9-04 5.08 14.13 TWfl  30.535 301.0 -25.2 52.2 

45000.0 52240.0 0 . ~ 2  232.2 -9.0 
8.48 5.08 13.56 

2 .15  1.406 93.1 0.948 
ONE 30.535 301.0 -25.2 

18.750 353.1 531.2 0.982 
52.0 

36.5116 -0.98 0.115 156.4 62.9 25.8 0.173 

4501C.G 52240.0 0.393 223.2 -14.5 0 .54  1.405 88.2 0.947 18.764 3.8 171.2 0.9860 36.542A 1.24 0.115 156.4 62.8 26.4 0.113 
8 .21  5.OA 13.35 ONE 30.535 3'31.0 -25.2 51.9 

45020.0 52240.0 0.412 216.4 -13.3 0.31 1.4C3 83.2 0.948 18.154 13.9 111.2 0 .9150  36.534A 1.49 0 .115  156.5 62.1 26.4 0.173 
8 - 1 0  5.OR 13.18 ONE 30.535 301.0 -25.2 52.0 

45030.0 52240.0 0.453 211.6 -12.1 0 .22  1.402 18.3 0.949 18.122 24 .1  171.4 0 .9490  36.495A 1.59 0.114 156.7 62.5 26.4 0.174 
9.64 5.09 14.12 O N E  30.535 301.0 -25.2 52.1 

4504C.O 52240.0 0.512 209.1 -11 .4  0 .17  1.400 73.3 0.951 111.669 34.4 171.6 0.9090 36.428A 1.64 0.114 151.1 62.2 26.4 0.114 

4 11.C2 5 .09  16.11 ONE 30.535 301.0 -25.2 52.4 

45C5r.0 52240.0 0.582 208.1 -11.4 0.15 1.398 68.2 0 . 9 5 4  18.591 44.6 111.9 0.8560 36.338A 1.68 0.113 151 .6  61.8 26.3 0.115 
12.14 5.10 11.84 ONE 30.535 301.0 -25.2 52.8 

ARRIVAL O A T E  = 245244R.O 

4496C.0 52440.0 C.6C9 239.1 -20.8 -0.13 1.406 112.8 0.954 11.952 313.3 532.1 0.833 3 5 ~ 0 1 1 A  1.87 0.104 155.9 60.2 26.0 0.110 
13.43 5.05 18.48 Tho 29.384 302.2 -24.9 55.4 



1982 
E A R T H - N E P T U N E  

DEPART ARRIVE S P € C O  R A OECL 1 I V 1 P S 1  1 E C C E N  S M A  THE11 WET2 PERIH APHEL I 2 V 2 PSI 2 (r A OECL S P E E D  
OV1 OV2 0VT LEG COIST R A S  OECLS LAMOA 

44970.C 52440.0 0.539 24C. l  -21.1 -0.17 1 .401 100.0 0.951 18.041 323.1 532.4  0.887 35.19511 1-92  0.105 155.4 60.7 26.1 0.169 

4. 11.68 5.04 16.12 TWO 29.384 302.2 -24.9 55.0 

44980 .0  52440.0 0.417 239.7 -21.3 -0.25 1.401 103.1 0.949 18.114 333.1 532.1 0 .931  35.297A 2.01 0.106 155.1 61.2 26.3 0.169 
10.20 5 .04  15.24 T U 0  29.384 302.2 -24.9 54.6 

44990.C 52440.0 0.429 236.0 -21.5 -0.53 1.4C6 98.2 0 .947  18.169 343.1 532.0 0.963 35.374A 2.29 0 .107  154.8 61.4 26.4 0.168 
9rC8 5 .04  14.11 TWO 29.384 302.2 -24 .9  54.3 & 

45000.0 52440.0 0.4C6 233.9 -6 .2  3.61 1.405 93.3 0.946 18.203 353.1 531.8 0.982 35.4241 -1.90 0.107 154.7 61.9 25.3 0.168 
8.56 5.03 13.59 ONE 29.384 302.2 -24 .9  54.1 

45GlO.C 52440.0 0 .392  224.0 -15.2 0 .41  1.404 88 .4  0 .946  18.216 3.2 171.8 0 .9860  35.4461 1.31 0.108 154.7 61.8 26.2 0.168 
8.25 5.03 13.29 O N E  29 .384  302.2 -24.9 54.0 

45020.0 52440.0 C.41< 211.1 -13 .9  0.22 1.403 8 3 . 5  0.946 18.208 13.4 11r .9  0 .9160  35.54011 1.56 0.108 154.8 61.7 26.3 0.169 
8.65 5.04 13.68 ONE 29 .384  302.2 -24.9 54 .1  

45030.0 52440.0 C.45L 212.2 -12.5 0 . 1 6  1.401 78 .5  0.94R 18.179 23.6 112.0 0 .9510  35.408A 1.64 0.107 155.0 61.5 26.2 0.169 
9 - 5 4  5.04 14.61) O N E  29.384 302.2 -24 .9  54.2 

45040.0 52440.0 0.507 209.1 -11.8 0.12 1.399 13.6 0 .950  18.132 3 3 . 8  112.2 0 .9120  35.3521 1.68 0.106 155.4 61.2 26.2 0 . 1 6 9  
10.91 5.05 15.96 ONE 29.384 302.2 -24.9 54.5 

45050.0 52440.0 0 .571  209.2 -11.7 0.1C 1 .391  6 8 . 6  0.952 18.068 44.6 112.5 0.8600 35.216A 1.71 0 ,106  155.9 60.8 26.1 0 .110  
12.61 5.05 17.67 ONE 29.384 302.2 -24.9 54 .9  

44960.0 52640.0 

4491C.C 52640.0 

4 4 9 ~ 0 . 0  52640.0 

44990.0 52640.9 

45010.0 52640.0 

45020.0 52640.0 

4503C.O 52640.0 

45040.0 52640.0 

45050.0 52640.0 

45060.0 52640.0 

44960.0 52840.0 

44910.0 52840.0 

44980.0 52840.0 

44990.0 52840.0 

45000.0 52840.0 

45010.0 52840.0 

45020.0 52840.0 

45030.0 52840.0 

45040.0 52840.0 

45050.0 52840.0 

45060.0 52840.0 

C.613 240.3 -20 .8  
13.54 5.01 18.55 

0 . 5 4 3  241.4 -21.1 
11.17 5 .00  16.77 

C.48C 240.5 -21 .1  
10.2h 5.00 15-21, 

0.431 231.1 -20 .9  
9.12 4.99 14.11 

0.391 274.8 -16.1 
R.23 4.99 13.23 

0.407 2113.0 -14.5 
8.60 4.99 13.59 

0 .441  213.0 -13.0 
9.48 5.00 14.48 

0.5C3 210.3 -12.1 
10.80 5.00 15.81 

0.511 209.7 -12.0 
12.48 5.01 11.50 

0.648 21C.8 -12.4 
14.43 5.02 19.45 

0.617 240.9 -20.8 
13.65 4.98 18.62 

0.546 242.1 -21.0 
11.86 4.97 16.83 

0 .483 241.4 -20.9 
10.34 4 - 9 6  15.30 

0.433 238.2 -20.4 
9 .16  4.96 14.12 

0.400 232.3 -20.4 
8.44 4.96 13.39 

0.390 225.6 -11.0 
8.22 4.96 13.14 

C.405 218.8 -15.1 
8.55 4.96 13.51 

0 . 4 4 3  213.1 -13.5 
9.4C 4.96 14.36 

0.498 210.9 -12.5 
10.70 4.97 15.66 

0.566 210.3 -12.3 
12.35 4 .91  17.33 

9.642 211.3 -12.7 
14.28 4.98 19.21 

AHRIVAL D A T E  = 2452640.0 

-0 .97  1.4n6 113.1 0 .953  17.51R 312.1 533.3 0 .829  34.207A 
TWO 30.923 303.5 -24.6 51.6 

-0.09 1.4C6 108.2 0.950 
T k O  30.923 303.5 -24.6 

11.599 322.5 533.0 0 . 8 8 4  
51.1 

34.314A 

-0 .13  1.406 103.4  0.947 1 l .hhb 332.5 532.8 0 .929  34.402A 
i k n  3 0 . ~ 2 3  303.5 -24.6 56.7 

-0 .26  1.406 9R.5 0.946 11.116 342.5 532.6 0 .962  34.469A 
TWO 30.923 303.5 -24.6 56.4 

(1.75 1 .404  88.7 0 .944  11.160 2.7 112.4 0 .9860  34.533A 
O N E  30.923 3n3.5 -24.6 56.1 

C.13 1.402 83.8 0.945 11.153 12.8 112.5 0 .9770  34.529A 
ONE 30.923 303.5 -24.6 56.2 

0 .09  1.401 18.8. 0.946 11.128 23.0 172.6 0.9530 34.503A 
ONE 3C.923 303.5 -24.6 56.3 

E.07 1 .399  13 .9  0 .948  11.685 33.2 112.8 O A 1 5 0  34.4561 
ONE 30.923 303.5 -24.6 56.6 

0.06 1 .391 68.9 0.S51 11.621 43.4 113.0 0.8640 35.39LA 
ONE 30.923 303.5 -24.6 57.0 

0 .05  1.395 63.9 0 .954  17.551 53.6 113.3 0.8010 34.313A 
O N E  30.923 303.5 -24.6 57 .4  

ARRIVAL DATE = 2452840.0 

-0.01 1.405 113.4 0 .952  17.154 312.0 533.9 0.825 33.483A 
TMO 29.091 304.8 -24.3 59 .1  

-0.01 1.406 1 0 8 . 5  0 .949  17.228 321.9 533.6 0.881 33.5761 
Tho 29.091 304.8 -24.3 59.2 

-0.02 1.406 103.7 0.946 
TYO 29.091 304.8 -24.3 

11.290 331.9 533.3 0.927 
58.8 

33.652A 

- 
-0.04 1.405 98 .8  0.945 17.335 341.9 533.2 0.960 33.711A 

TWO 29.091 304.8 -24.3 58.5 

-0.4G 1.404 93 .9  0.944 11.365 351.9 533.1 0.980 33.149A 
Tho 29.091 304.8 -24.3 58.3 

0 .05  1.403 89.0 0.943 11.371 2.1 173.0 0.9860 33.761A 
ONE 29.091 304.8 -24.3 58 .3  

0 .02  1.402 84.1 0.944 11.371 12.2 113.1 0.9780 33,765A 
ONE 29.091 304.8 -24.3 58.3 

0 .02  1.400 19.1 0.945 
O N E  29.C91 304.8 -24.3 

11.349 
58.5 

22.3 113.2 0.9550 33.7436 

0.01 1.398 14.2 0 .941  11.311 32.5 113.3 0.9180 33.104A 
ONE 29.091 304.8 -24.3 58.1 

0.01 1.396 69.2 0.950 17.258 42.7 113.6 0.8670 33rb49A 
ONE 29 .091  304.8 -24.3 59.1 

0.01 1.394 64.2 0.953 11.194 52.9 113.9 0.8060 33.582A 
ONE 29.091 304.8 -24.3 59.5 

1.83 0 .091  154.2 

1.85 0 .098  153.1  

1.89 0.099 153.3 

2.02 0.100 153.0 

1.52 0.101 152.9 

1.65 0.101 153.0 

1.70 0.100 153.2 

1.72 0.100 153.6 

1.74 0.099 154.1 

1.75 0.098 154.8 

1.78 0.091 152.3 

1-79  0.092 151.1 

1.79 0.093 151.3 

1.81 0.094 151.1 

2 - 1 7  0 - 0 9 4  150.9 

1.12 0.095 150.9 

1.15 0.095 151.0 

1 - 7 6  0.094 151.2 

1.76 0.094 151.6 

1-77  0.093 152.1 

1-17 0.091 152.8 

59.2 

59.7 

60.1 

60.5 

60.0 

60.7 

60.5 

60.3 

59.9 

59.4 

58.2 

58. ? 

59.1 

59.5 

59.6 

59.7 

59 .7  

59.5 

59.3 

58 .9  

58.4 

25.8 0 .166  

25.9 0.165 

26.0 0.165 

26.1 0.164 

26.1 0.164 

26.1 0.164 

26.1 0.165 

26.0 0.165 

25.9 0.166 

25.8 0.167 

25.5 0.162 

25.7 0-161 

25.8 0.161 

25.9 0.161 

26.0 0.160 

25.9 0.160 

25.9 0.160 

25.9 0.161 

25.8 0.161 

25.7 0.162 

25.6 0.163 
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DEPART ARRIVE SPEED 
O V l  

R A  
OV2 

DECL 
OVT 

1 1  
LEG 

V l  
C O I S T  

44960.0 53040.0 0.622 241.5 -20.8 0.04 1.405 
13.77 4.95 18.71 TWO 31.050 

44970.0 53040.0 0 .551  242.8 -21.0 0 .05  1.405 
11.96 4.94 16-90 Tho 31.050 

44980.0 53040.0 0 . 4 b i  242.2 -20 .8  0 . 0 8  1.405 

44990.0 53040.6 0.435 239.3 -20.0 0 .14  1.405 
9.22 4.93 14.15 TWO 3 i . n ~ ~  

10.42 4.93 15.35 TWO 31.050 

45COC.C 51040.0 0.4C1 2 3 4 . 3  -1b.R 6 - 7 3  1.404 
8.46  4.92 13 .39  IhO 31.050 

1982 
tARlH-NEPTUNE 

P S I  1 ECCEN 5111 THETl?HEI2 P E R M  APHEL I 2 V 2 PSI  2 R A OECL SPELO 
R A S  OECLS LAMOA 

AHRIVAL O A T t  - 2453040.0 

113.7 0.951 16.847 311.4 534.4 0.821 32.8731 1.74 0.085 150.2 57.2 25.3 0.159 
306.0 -24.0 61.9 

108.8 0.948 16.916 321.3 534.1 0.878 32.9531 1.73 0.086 149.6 57.7 25.4 0.158 
306.0 -24.0 61.4 

104.0 0.946 16.972 331.2 533.9 0.924 33.0201 1.10 0.081 149.2 58.1 25.5 0.158 
306.0 -24.0 61.0 

99.1 0.944 17.015 341.3 533.7 0.959 33.0111 1.64 0.088 149.0 58.5  25.6 0.157 
306.0 -24.0 60.7 

306.0 -24.n 60.5 
94.2 0.943 17.043 351.3 533.6 0.980 33.10SA 1.05 0.089 148.8 58.7 25.5 0.157 

C.390 226.5 -18 .1  
8.21 4.92 11.14 

-0 .21  1.4C3 89.3 0 .942  
IlNE 31.050 306.0 -24.C 

17.054 
60.4 

1.4 173.6 0.987D 33.1221 

4502C.O 53040.0 0 . 4 P 3  219.7 -15.R -0.09 1.4C2 8 4 . 4  0.943 17.050 11.6 173.6 0.9190 33.1211 
8.51 4 . 9 3  13.43 ONE 31.050 306.0 -24.0 6C.4 

45030.0 53040.0 0.445 214.5 -14.q -@.Oh 1.400 79.5 0.944 17.030 21.7 173.7 0 .9570  33.1031 
9.32 4 . 9 3  14.25 @NE 31.050 306.0 -24.0 60.6 

45040.0 53040.0 0.494 211.6 -13.0 -0.05 1.398 74.5 0.946 16.995 31.9 173.9 0.9210 33.0701 
a0.59 4.93 15.52 ONE 31.050 306.0 -24.0 60.8 

45050.0 53040.0 0.561 210.9 -12.6 -0.04 1.396 69.6 0.949 16.947 42.0 174.1 0 .8710  33.023A 
12.22 4.94 17.16 ONE 31.050 306.0 -24.0 61 .1  

45060.0 53040.0 0.636 211.8 -13.0 -0.r13 1.394 64.6 0.952 16.888 52.2 174.3 0.8100 32.9664 
14.1) 4.95 19.08 ONE 31.050 306.0 -24.0 61.6 

ARRIVAL DATE 2453240.0 

44960.0 53240.0 0.627 242.1 -20 .8  0.09 1.405 116.0 0.951 16.587 310.7 534.9 0.817 32.3574 
1 3 . ~ 9  4.92 i 8 . 8 1  T W O  29.086 307.3 -23.6 64.0 

4591P.0  53240.C 0.5'>'1 2 ~ 1 . 0  -?0.9 C.12 1.405 10'l.l 0 - ' )47  lh.h51 370.6 534.6 C.875 32.427A 
12.07 *.91 l h . 9 9  TWU 19.086 307.3 -23.h b 3 . 5  

44980.0 53240.0 0.490 243.1 -20.7 0.16 1.405 104.3 0 . 9 4 5  16.703 330.6 534.4 
10.51 4.90 15.41 TWO 29.0fl6 307.3 -23.6 63.1 

44990.0 53240.0 0.438 240.3 -19.7 r . 2 8  1.405 99.4 0.943 16.744 340.6 534.3 
9.78 4.90 14.18 THO 29.086 307.3 -23.6 62.8 

45000.0 53240.0 0.4C3 235.7 -15.9 1.08 1.404 94.5 0.942 16.770 350.7 534.2 
8.50 4.90 13.40 TWO 29.086 307.3 -23.6 62.6 

45010.0 53240.0 0.385 227.3 -19.8 -0.51 1.403 89.6 0.941 16.781 0.8 114.1 
8.21 4.90 13.10 ONE 29.086 307.3 -23.6 62 .5  

45020.C 53240.0 0.4Gl 220.6 -16.6 -0.23 1.401 84.7 0.942 16.778 10.9 174.2 
8.46 4.90 13.36 ON€ 29.086 307.3 -23.6 62.5 

45030.0 53240.0 0.436 215.4 -14.6 -0.15 1.400 79.8 0.943 16.760 21.0 174.2 
I 

9.25 4.90 14.15 ONE 29.086 307.3 -23.6 62.6 

45040.0 53240.0 0.4R9 212.4 -13.4 -0.11 1.398 74.9 0.945 16.728 31.2 174.4 
10.48 4.91 15.39 ONE 29.086 307.3 -23.6 62.9 

45050.0 53240.0 0.555 211.5 -13.0 -0 .J9 1.396 69.9 0.948 16.685 41.3 174.6 
12.09 4.91 17.00 ONE 29.086 307.3 -23.6 63.2 

4506C.O 53240.0 0.630 212.4 -13.2 -0.08 1.393 65.0 0 .951  16.630 51.5 174.8 
13.97 4.92 18.139 ONE 29.086 307.3 -23.6 63.6 

ARRIVAL DATE = 2453440.0 

4496C.0 53440.0 0.632 242.8 -20.8 0.14 1.404 114.3 0 .95~5  16.366 310.0 535.4 
14.03 4.90 18.93 TkO 30.875 308.5 -23.3 66.1  

44970.0 53440.0 0.560 244.3 -20.9 0.18 1.405 109.5 0.947 16.426 319.9 535.1 
12.19 4.89 17.08 TkC 35.875 308.5 -23.3 65.6 

44980.0 53440.0 0.494 244.C -20.6 0.24 1.4C5 104.6 0.944 16.475 329.9 534.9 
10.60 4.88 15.48 TkO 30.875 300.5 -23.3 65.2 

44990.0 53440.0 0.441 241.4 -19.6 0.4G 1.404 99.7 0.942 16.513 339.9 534.8 
9.35 4.88 14.22 Tho 30.875 308.5 -23.3 64.9 

45000.0 53440.0 0.4n5 237.0 -15.5 1.26 1.403 94.8 0.941 16.53R 350.0 534.7 
8.54 4.87 13.41 Tho 30.R75 30A.5 - 2 J . 3  h4.7 

45010.0 53440.0  c.390 227.9 -21.9 -1.09 1.402 90.0 0.940 11.550 0.1 174.7 
8.21 4.87 13.09 ONE 30.875 308.5 -23.3 64.6 

4502C.O 53440.0 0.399 221.6 -17.5 -0.39 1.401 85.0  0.941 16.547 10.2 174.7 
8.42 4 .81  13.30 ONE 30.875 308.5 -23.3 h4.6 

4503C.O 53440.0 0 . 4 3 3  216.3 -15.2 -0.24 1.399 8C.1 0.942 16.531 20.3 174.1 
9.17 4.88 14.05 ONE 30.875 30R.5 -23.3 64.7 

0.922 32.4851 

0.937 32.5301 

0.979 32.5616 

0.9870 32.1161 

0.9800 32.5161 

0.9590 32.5611 

0.9248 32.5331 

0.8750 32.4941 

0.8150 32.4451 

0.812 31.9201 

0.871 31.9811 

0-919 32.0321 

0.955 32.0721 

0.978 32.0991 

0.9870 32.1131 

0.9810 32.1131 

0.9610 32.1011 

1.99 0.089 148.8 58.7 25.8 0.157 

1.86 0.089 148.9 50.7 25.7 0.157 

1.83 0.088 149.1 58.6 25.7 0.157 

1 - 8 1  0.088 149.5 58.3 25.6 0.158 

1.8C 0.087 150.0 58.0 25.5 0.159 

1.79 0.086 150.7 57.5 25.4 0.160 

1 - 7 0  0.079 147.9 56.2 25.0 0.156 

1.67 0.080 147.4 56.7 25.2 0.155 

1.62 0.082 146.9 

1.50 0.083 146.7 

0.69 0.083 146.5 

2.34 0.083 146.5 

1.99 0.083 146.6 

1.90 0.083 146.8 

1.86 0.082 147.2 

1.83 0.081 147.7 

1.82 0.080 148.4 

1.67 0.074 145.4 

1.62 0.075 144.9 

1.55 0.076 144.4 

1.38 0.077 144.2 

0.52 0.078 144.0 

2.85 0.078 144.0 

2.14 0.078 144.0 

1.99 0.078 144.3 

57.2 

57.5 

57.8 

57.1 

57.1 

57.6 

57.4 

57.0 

56.6 

55.2 

55.8 

56.2 

56.5 

56.8 

56.1 

56.8 

56.7 

25.3 0.155 

25.3 0.154 

25.2 0.154 

25-7 0.154 

25.5 0.154 

25.5 0.154 

25.4 0.155 

25.3 0.156 

25.2 0.157 

24.8 0.154 

24-9 0.153 

25-0 0.152 

25.1 0.151 

24.9 0.151 

25.6 0.151 

25.4 0.151 

25.3 0.152 

213 



1982 * 
EAHTH-NEPTUNE 

D E P A R T  ARRIVE S P E E D  H A O E C L  I 1 V 1 PS1 1 ECCEN SHA WET1 THE12 PERIH APHEL I  2 V 2 PSI 2 R A OECL SPEED 
OV1 OV2 0VT LtG COIST HAS OECLS LAHOA 

45040.0 53440.0 0.485 213.1 -13.9 -0.18 1.391 15.2 0 .944  16.502 31.5 11+9 0.9210 32-018A 1.91 0 .071  144.6 56.4 25.2 0.152 
10.38 4.88 15.26 ONE 30.815 308.5 -23.3 64.9 

45050.0 53440.0 0.550 212.1 -13.4 -0 .14  1.395 10.3 0.947 16.462 40.6 115.0 0.8800 32.044A 1 - 8 7  0.076 145.1 56.1 25.1 0.153 
11.95 4.89 16.84 ONE 30.815 308.5 -23.3 65.2 

45060.0 53440.0 0.624 212 .9  -13.5 -0.13 1.393 65.3 0.950 16.411 50.1 175.3 0.e200 32.0021 1.84 0.075 145.8 55.7 24.9 0.154 
13.81 4.90 18.71 ONE 30.875 308.5 -23.3 6 5 . 6  

AHRIVAL DATE * 2453640.0 

44960 .0  53640.0 c . t . 3 ~  243.4 -20.8 
14.11 4.88 19.05 

0.19 1.604 114.1  0.950 
Tho 29.314 309.8 -22.9 

16.119 309.2 535.8 0 . m  
68.2  

31.550A 1.64 0.069 142.1 54.3 24.5 0.152 

44970.0 53640.0 0 .565 245.1 -20 .9  0.24 1.404 109.8 0 .941  16.235 319.2 535.6  @.E61 31.6031 1.58 0.010 142.1 S4.8 24.7 0.151 
12.31 4.81 1 l . l R  TkO 29.314 309.8 -22 .9  6 1 . 1  

45980.0 53640.0 0 .499  249.9 -20.6 0.32 1.4C4 104.9 0.944 16.282 329.2 535.4  0.916 31.6471 1.48 0.012 141.7 55.3 24.8 0.150 
10.70 4.86 15 .56  Tho 29.314 309.8 -22.9 67.3 

44990 .0  53640.0 0.444 242.5 -19 .4  0 . 5 1  1.4C4 101 - 1  0.947 lh.31H 339.2 535.3 0.953 31.6821 1.28 0.013 141.4 55.6 24.8 0.149 
9.42 4.85 14 .21  TCO 29.374 3C9.8 -22.9 67.0 

4 5 0 C O . O  53640.0 0.486 238 .2  -15 .4  1 .36  1.4P3 Y5.2 @e940 16.342 349.3 535.2 0 .911  31.7061 0.41 0.013 141.3 55.9 24.6 0.149 
8.58 4.85 13.43 TWO 29.374 309.8  -22.9 66.7 

0.391 228.4 -25.0 
8 . 7 4  4.R5 13.09 

-1 .89  1.4C2 9C.3 0 .940  
ONE 29 .374  309.8 -22.9 

16.353 359.4 535.2 0.987 
6 6 . 1  

31.119A 3.66 0.074 141.2 55 .1  25.6 0.149 

45020.e 53640.0 C.398 222.6 - 1 8 . 4  -n.57 1.4C1 8 5 . 4  0.940 16.351 9.5 175.2 0.9820 31.7214, 2.32 0.013 141.3 55.8 25.2 0.149 
R . 3 9  4 .85  1 3 . 2 4  ONE 29.314 309.R -22 .9  66.1 

4503r.0 53640.0 0.43P 211.2 - 1 5 . 8  -0 .34 1 .391 8C.5  0.941 16 .337  19.6 175.2 0 .9630  31.111A 2.08 0.073 141.5 55 .7  25.1 0.149 
9.10 4 .85  13.95 ONE 29.314 309.8 -22 .9  66.8 

45040.0 5364Q.O 0.480 213.9 -14 .3  -0.25 1.391 75.6 0.943 16.311 29.8 115.3 0.9300 31 .69 lA  1 . 9 1  0.072 141.9 55.5 25.0 0.150 
10.21 4.R6 15.13 ONt 29.374 309.8  -22.9 67 .0  

45050.0 5164@.J O.*45 212.H -11.7 -0.20 1.3V5 7O.h 0.946 1 6 - 2 7 )  39.9 115.5 0 .8040  31.663A 1.91 0.071 142.4 55.2 24.9 0.151 
l l . H 2  4.87 16.6R ONE 29.374 300.D -27.9 h l . 3  

4506C.0 53640.0 0.618 213.5 -13.0 -0 .11  1.393 65.1 0 .949  16.226 50.0 115.1 0.8250 31.621A 1 .81  0.070 143.0 54.8 24.7 0.152 
13.h6 4 . 8 8  18.53 ONE 29.314 309.8 -22.9 b1.h 

ARRIVAL DATE = 2453840.0 

44960.0 53840.0 0.644 244.1 -20.8 0 .24  1.404 115.1 0.950 16.020 308.5 536.3 0.803 31.231A 1.60 0.064 139.1  53.4 24.3 0.150 
14.32 4.86 10.18 TWO 30.454 311.0 -22.5 10 .2  

0 .5 lC  245.9 -20.9 
12.44 4.05 11.29 

0 .29  1.404 110.2 0.946 
Tho 30.454 311.0 -22.5 

16.013 318.4 536.1 0.863 
69 .1  

3 1.283A 1.54 0.066 139.2 53.9 24.4 0.149 

44980 .0  53840.0 0.503 245.8 -20.5 0.38 1.404 105.3 0.943 16.111 328.5 535.9 0.913 31.322A 1.42 0.067 138.8 54.4 24.5 0.148 
10.80 4.84 15.65 T W O  30.454 311.0 -22.5 69.3 

44990.0 53840.0 0 .441  243.6 -19 .4  0.60 1.404 10C.4 0 .941  16.152 3 3 8 . 5  y35.8 0.951 31.3521 1.19 0.068 138.5 54 .7  24.5 0.147 
9.50 4.84 1 4 . 3 3  TWU 3C.454 311.0 -22.5 69.0 

45000.0 53840.0 0.409 239.5 -15.5 

45010.0 53840.0 0 .395  228.2 -30.2 

8.62 4 .83  13.46 

8 .34  4 .83  13 .11  

45020.0 53840.0 0.396 223.6 -19.5 
8.36 4.83  13.19 

45030.0 53840.0 C.426 218.1 -16.5 
9.02 4.84 13.R6 

45040.0 53840.0 0.416 214.1 -14.9 
1C.16 4.84 15.00 

1 . 4 3  1.403 9 5 . 5  0.940 16.175 348.6 535.7 0 .916  31.3741 0 .34  0 .069  138.3 55.0 24.4 0.147 
Tho 30.454 311.0 -22.5 6 8 . 8  

- 3 . 3 3  1.402 90.6 0 .939  16.186 358.1 535.6 0 .981  31.385A 5.09 0 .069  138.3 54.6 25.8 0.141 
ONE 3 0 . 4 5 4  311.0 -22.5 68.7 

-0 .78  1.400 85 .1  0 .939  16.185 8.8 115.6 0.9830 31.381A 2.52 0.069 138.4 54.9 25.0 0.141 
ONE 30.454 311.0 -22.5 68.7 

-0 .45  1.399 80 .8  0.940 16.112 18.9 175.1 0.9650 3 1 ~ 3 1 9 A  2.18 0.069 138.6 54.8 24.9 0.147 
ONE 30.454 311.0 -22.5 68.8 

-0.32 1.397 15.9 0.942 16.148 29.0 115.8 0.9330 31.363A 2.04 0.068 138.9 54.6 24.8 0.148 
ONE 3p.454 311.0 -22.5 69.0 

45050.0 53840.0 0.539 213.5 -14.1 -0.26 1.395 71.0 0.945 16.113 39.1 115.9 0.8880 31.339A 1.95 0.067 139.4 54.4 24.7 0.148 
11.68 4 .85  16.53 O N E  30.454 311.0 -22.5 69.3 

45060.0 53840.0 0.612 214.1 -14.2 4 - 2 2  1.393 66.1 0.948 16.069 49.2 176.1 0.8310 31.308A 1.90 0.066 140.0 54.0 24.5 0.150 
13.50 4.86 18.36 ONE 30.454 311.0 -22.5 69.6 

ARRIVAL O A T €  - 2454740.0 

4491C.O 54240.0 0.501 241.4 -20.9 0 . 3 9  1.404 1 1 C . 1 0 . 9 4 4  15.R20 316.9 536.9 0.854 30.185A 1.46 0.058 132.4 52.2 23.9 0.145 
12.72 6.82 17.54 TWO 29.908 313.4 -21.8 73.7 

4498C.0 54240.0 0.512 241.1 -20.5 0.50 1.404 106.0 0.943 15.860 326.9 536.8 0 .906  30.8141 1.32 0.060 132.1 52 .1  24.0 0.144 
11.03 4.R1 15-85 Tho 29.908 313.4 -21.8 73.3 

44990.0 54240.0 0.455 245.8 -19.3 C.75 1.403 101.1 0.940 15.892 331.0 536.7 0.946 30.837A 1.05 0.061 131.9 5 3 - 0  24.1 0.144 
9.67 4.81 14.47 1WO 29.908 313.4 -21.8 73.0 

45CCO.O 54240.0 0.413 241.9 -15.1 
8.13 4.80 13.53 

1.52 1.403 96.3 0 . 9 3 9  
TU0 29.908 313.4 -21.8 

15.913 341.1 536.6 0.973 
72.8 

30.854A 0 .26  0.061 131.7 53.3 23.9 0.143 

55010.0 54240.0 0.584 191.9 -14.2 -21.02 1.401 91 .3  0.938 15.925 351.2 536.5 0.986 30.863A 22.77 0.062 131.7 50.7 30.3 0.148 
1 2 . 8 ~  4.84 17.64 ONE 29.908 313.4 -21.8 73.2 
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19R2 
EARTH-NFPTUNE 

OEPART ARRIVE SPEED R A DECL I 1 V 1 PSI  1 ECCEN SI44 THETl  THE12 P E R l H  APHEL I 2 V 2 PSI  2 R 4 OECL SPEED 
O V 1  OV2 O V T  LEG C O I S T  HAS OECLS LAMOA 

45520.0 54240.0 0.394 225.6 -22.2 -1.34 1.400 86.5 0.938 15.925 7.3 176.5 0.9850 30.8661 3.08 0.062 131.7 53.2 24.8 0.143 
8.31 4.80 13.11 ONE 29.908 313.4 -21.8 12.7 

45030.0 54240.0 0.420 zzc.1 -18.1 
8 . 8 8  4.80 13.69 

-C.71 1.398 81.6 0.939 
ONE 29.908 313.4 -21.8 

15.915 
72.8 

11.4 176.6 0.9690 30.861A 2.42 0.061 131.9 53.2 24.5 0.113 

45040.0 54246.0 0.461 216.5 -16.0 -P.49 1.396 76.7 6 .941  15.894 27.5 176.6 0.9390 30.850A 2-18 0.061 132.2 53.0 24.4 0.144 - 9.95 4.81 14.76 ONE 29.908 313.4 -21.8 12.9 

45050.0 56240.0 0.528 215.0 -15.0 -C.38 1.394 11.8 0.944 15.864 37.5 116.8 0.8960 30.833A 2.05 0.060 132.6 52.8 24.3 0.145 
11.41 4.82 16.23 ONE 29.90~ 313.4 -21.8 13.2 

45060.0 54240.9 0.599 215.4 -14 .8  -0.32 1.392 66.9 0.947 15.826 47.6 116.9 0.8410 30.8114 1.96 0.058 133.1 52.4 24.1 0.146 
13.18 4.83 18.91 ONE 29.908 313.4 -21.8 73.5 

ALRIVAL OATt - 2454640.0 

44970.0 54640.0 

44980.P 54640.0 

4499C.O 54640.0 

45onc.n  54640.0 

4501C.O 54640.0 

4502P.C 54640.0 

4503C.0 54640.0 

45040.0 54660.0 

4505C.O 54640.0 

45060.0 54640.0 

0.593 249.0 -21.0 
13.Cl 4.80 17.02 

0.523 249.6 -20.5 
11.28 4.79 16.0R 

0.463 248.1 -19.3 
9.86 4.79 14.65 

9.418 244.5 -16.1 
R . H 4  4.78 1 3 - 6 3  

0.449 244.9 13.9 
9.53 4.79 14.31 

0.415 222.2 -19.8 
8.76 4.78 13.54 

0.458 218.3 -17.2 
9.75 4.79 1 4 - 5 1  

0.517 216.6 -15.'1 
11.15 4.79 15.94 

0.587 216.8 -15 .6  
12.86 4.80 17.67 

9.48 1 . W 4  111.7 0.946 15.641 315.3 537.1 0.845 30.437A 
TWO 29.394 315.9 -20.9 77.6 

0.61 1.404 106.11 0.943 15.679 325.4 537.6 0.893 3 0 . 4 5 8 ~  
TMO 29.394 315.9 -26.9 77.2 

0.86 1.403 101.9 0.940 15.lnq 315.4 537.5 0.941 30.415A 
TWO 29.394 315.9 -20.9 76.9 

1.57 1.402 97.0 0.93R 15.729 345.5 537.4 0.970 30.4881 
TWO 29.394 315.9 -20.9 16.7 

10.52 1.401 92.1 0 .937  15.740 355.6 537.4 0.$85 30.4951 
TWO 29.394 315.9 -20.9 76.6 

-2.23 1.400 87.2 0.937 15.742 5.7 177.4 0.9860 30.4986. 
ONF 29.394 315.9 -20.9 16.5 

-1.03 1.398 82.3 F.93H 15.734 15.R 177.4 0.9730 30.4956 
ONF 29.394 315.9 -20.9 76.6 

- 0 . 6 8  1.396 77.5 0.940 15.717 25.9 177.4 0.9450 30.488A 
ONE 29.394 315.9 -2C.4 76.7 

-C.52 1.394 72.6 0.947 15.h90 35.9 117.5 0.9040 30.4764 
ONE 29.394 315.9 -20.9 76.9 

-0.43 1.392 67.7 0.946 15.656 45.9  177.6 0.8510 30.462A 
ONE 29.394 315.9 -20.9 17.2 

1.39 0.052 124.5 

1.23 0.653 124.3 

0.94 0.054 124.2 

0.20 0.655 124.1 

-8.78 0.056 124.1 

3.95 0.056 124.1 

2-12 0.055 124.3 

2.34 0.055 124.4 

2.15 0.054 124.1  

2.03 0.052 125.1 

50.8 

51.2 

51.5 

51.8 

52.8 

51.5 

51.6 

51.5 

51.3 

51.0 

23.5 0.143 

23.6 0.142 

23.6 0.141 

23.4 0.141 

20.7 0.141 

24.6 0.141 

24.2 0.141 

24.1 0.141 

23.9 0.142 

23.8 0.143 

ARRIVAL OATE = 2455040.0 

4497C.O 55046.0 0.605 250.6 -21.0 0.56 1.403 112.5 0.946 15.520 313.6 538.4 0.835 30.206A 1.33 0.041 115.4 49.5 23.1 0.142 
13.33 4.79 18.12 TMO 2 9 . ~ 6 1  318.3 -20 .1  81.2 

4498C.O 55340.0 0.534 251.5 -20.6 0.70 1 . 4 3 3  107.6 0.943 15.555 323.7 538.3 0.891 30.22flA 1-15 0.049 115.4 49.8 23.2 0.141 
11.55 4.18 16.34  THO 29.P61 318.7 -20.1 8 0 . 8  

44990.0 55040.0 0.472 250.3 -19.4 0.96 1.403 102.7 0.940 15.583 333.8 538.2 0.935 30.231A 0.86 0.050 115.5 50.2 23.2 0.140 
io.r7 4.71  14.85 TMO 29.061 318.3 -20.1 80.6 

0.425 247.0 - 1 6 . 4  
9.98 4.77 13.15 

1.61 1.402 97.8 0.938 
T k O  24.061 318.3 -20.1 

15.603 343.9 538.2 0.966 
8 0 . 4  

30.2401 0.11 0.051 115.5 50.5 23.0 0.139 

45010.0 55040.0 0.410 243.9 -2.0 5.47 1.401 92.9 0.937 15.615 354.0 538.1 0.984' 30.246A -3.13 0.051 115.6 51.0 21.8 0.139 
8.67 4.17 13.43 TWO 29.C61 318.3 -20.1 80.2  

45020.0 55040.0 0.397 228.7 -32.1 
8.37 4.77 13.14 

-3.81 1.400 88.0  0.937 
ONE 29.061 318.3 -20.1 

15.618 
80.2 

4.1 178.1 0 .9870  30.2484 5.52 0.C51 115.6 50.0 24.8 0.139 

45030.0 55040.0 0.410 224.4 -22.0 -1 .44  1.398 8 3 . 1  0 .937  15.611 14.2 178.1 0.9760 30.2466 3 .11  0.051 115.1 50.3 24.0 0.139 
8.65 4.77 13.42 ONE 2 9 . ~ 6 1  318.3 -20.1 80.2 

45040.0 55040.0 6.450 220.3 -18.6 -0.90 1.396 78.3 0.939 15.597 24.2 178.2 0.9510 30.2424 2.54 0.050 115.8 50.2 23.8 0.139 
9.55 4.17 14.32 ONE 29.061 318.3 -20.1 80.3 

45050.0 55040.0 0.506 21R.3 -16.9 
10.88 4.78 15.66 

-0.67 1.394 73.4 0.941 
ONE 29.061 318.3 -20 .1  

15.574 
80.5 

34.2 178.3 0.9130 30.235A 2.27 0.049 115.9 50.1 23.6 0.140 

45060.0 55040.0 0.574 218.2 -16.3 -0.55 1.392 68.5 0.945 15.544 44.2 178.3 0.8620 30.225A 2.11 0.048 116.1 49.8 23.5 0.141 
12.55 4.79 17.33 ONE 29.061 318-3  -20 .1  80.8 

45C70.0 55040.J 0.649 219.7 -16.5 -0.68 1.390 63.7 0.948 15.507 54.2 178.4 0.8000 30.214A 2.00 0.046 116.4 49.5 23.3 0.143 
14.45 4.80 19.25 ONE 29.G61 318.3 -20 .1  81 .1  

ARRIVAL OATE y 2455440.0 

44970.0 55440.0 0.618 252.2 -21.1 
13.67 4.19 18.46 

0.64 1.403 113.4 0.947 
TkO 29.009 320.6 -19.2 

15.445 311.9 539.1 0.824 
84.1 

30 - 0 6 5 1  1.28 0.044 165.4 48.4 22.7 0.141 

44980.0 55440.0 0.546 253.3 -20.7 0.78 1.403 108.4 0.943 15.477 322.3 539.0 0.882 30.0731 1.C9 0.045 105.7 48.7 22.8 0.140 
11.85 4.17 16.62 TWO 29.009 320.6 -19.2 84.3 

44990.0 55440.0 0.482 252.6 -19.5 1.04 1.403 103.5 0.940 15.5C4 332.1 538.9 0.929 30.080A 0.18 0.047 106.0 49.1 22.8 0.139 
10.30 4.11 15.07 Tho 29.009 32C.6 -19.2 84.1 

4500C.O 55440.0 0.432 249.6 -16.8 1.63 1.402 98.6 0.938 15.524 342.2 538.9 0.962 30.085A 0.15 0.C4.f 106.2 49.3 22.7 0.138 
9.14 4.76 13.90 TWO 29.009 320.6 -19.2 83.8 
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1982 
EARTH-NEPTUNE 

DEPART ARRIVE 

4 5 o i c . n  55440.0  

45020.C 55440.0 

4503n.0 55440.0 

45040.0 55440.0 

45050.0 55440.0 

45060.0 55440.0 

45010.C 55440.0 

S P E E D  W A OECL 
OVI ovz n v i  

0.407 245.6 - 7 . 1  
8 .59  4.16 13.34 

0 . 4 1 8  221.5 -44 .1  
8.84 4 - 7 6  13.60 

0 .406  226.6 -24.6 
8.56 4 - 7 6  13.32 

0.442 222.4 -20.1 
9 - 3 7  4.16 14.13 

0.496 220.1 -18.C 
10.63 4.77 15.39 

6 .561 219.8 -17.2 
12.23 4.78 17-01 

0 .635 221.1 -17.1 
14.09 4 .19  18.84 

I I V 1 PSI 1 ECCEN 
LEG COIST RAS OECLS 

4.11 1.401 93 .7  0 .937  
TWO 79.009 37C.6 -19.7 

-7.50 1.400 88.8 0 .936  
O N E  29.009 320.6 -19.2 

-1.99 1 . 3 9 ~  84.0 0.937 
ONE 29.009 32C1.6 -19.2 

-1.11 1.396 79.1 0 .938  
ONE 29.009 32Q.6 -19.2 

-0.85 1.394 14.3 0 .941  
ONE 29.P09 320.6 -19 .2  

4 - 6 8  1.392 69.4 0.944 
ONE 29.009 320.6 -19.2 

-C.58 1.390 64.6 0 .941  
ONE 29.009 320.6 -19.2 

SMA THE11 THE12 P E R I H  APHEL 
LAMOA 

15.535 352.3 538.9 0.982 3 0 . a e a ~  
113.7 

15.539 2.4 178.8 0.9880 30.0901 
83.7 

15.535 12.5 178.9 0.9800 30.090A 
83.7 

15.522 22.5 118.9 0.9510 30.081A 
83.8 

15.502 32.5  118.9 0 .9210  30.0831 
83 .9  

15.475 42.5 119.0 0.8120 30.018A 
84.1 

15.442 52.4 119.1 0.8120 30.0121 
84 .4  

I 2 V 2 P S I  2 R A OECL SPEED 

-2.31 0.048 106.4 49.7 21.9 0.131) 

9.20 0.048 106.5 48.4 25.6 0.138 

3.64 0.048 106.5 49.1 23.8 0.138 

2 .78  0.041 106.5 49.1 23.5 0.138 

2.42 0.046 106.5 49.0 23.3 0.139 

2.20 0.045 106.4 48.8 23.2 0.140 

2.06 0.044 106.3 48.6 23.0 0.142 
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1983 
EARTH-NFPTUNF 

OEPART ARRIVE S P t E O  R A OECL I 1 V 1 PSI 1 ECCtN SHA THETI THE$2 PERlH APHEL 
O V I  OV2 OVT L F G  CUlST R A S  OECLS LAHOA 

ARRIVAL  OAT^ 8 24472in.n 

AHRlVAL OATF = 2447410.0 

15370.0 47410.0 0.647 252.1 - 1 8 . 4  1.62 1.611 1OC.1 1.544 -1.713 3+2.6 486.6 0.958 NA 
1 * . 4 1  17.84 32.25 ONE 29.777 768.9 - 7 8 . 8  9.3 

45380.0 47410.0 0.612 247.1 -18.3 1.32 1.611 94.8 1.561 -1.751 352.1 486.0 0.982 NA 
13.50 17.89 31.39 ONE 29.777 268.9 -28.8 9.2 

4539C.0 41410.0 0.6C1 241.7 -17.8 1.15 1.611 88.8 1.568 -1.742 1.9 125.7 0.9890 NA 
13.23 17.94 31.17 ONE 29.777 268.9 -28.8 '2.1 

45400.0 47410.0 L7.620 235.3 -16.9 1.04 1.610 82.6 1.564 -1.735 12.1 125.9 0.9790 NA 
13.71 17.98 31.69 ONE 29.777 268.9 -28.8 9.2 

ARRIVAL DATE - 2447610.0 

45360.0 47610.3 9.644 251.7 -17.1 2.21 1.572 104.2 1.410 -2.778 335.7 491.0 0.933 NA 
14.33 15.73 30.06 ONE 30.331 m . 2  -28.8 10.5 

45370.C 47610.0 0.595 24P.6 -17.7 1 -62  1.572 98.8 1.427 -2.261 145.1 490.3 0.966 NA 
13.C8 15.78 28.R6 ONE 30.331 276.2 -28.8 10.4 

65380.0 4761C.0 C.566 243.5 -17.5 1.31 1.572 93.1 1 . 4 3 8  -2.247 354.7 489.8 0.9R5 NA 
12.35 15.82 28.17 ONE 30.331 27C.2 -28.8 1'7.3 

45390.@ 47610.0 0.563 237.1 -16.8 1.13 1.571 87.2 1.442 -2.237 4.7 129.7 0.9880 NA 
12.27 1 5 . ~ 6  2 ~ . 1 =  ONE 3~2.331 27c.2 -28.8 ir.3 

454rrc.c 47613.0 0.5R9 23C.7 -15.8 1.02 1.570 81.2 1.436 -2.229 15.0 129.9 0.9720 NA 
1 2 . Y 3  15.89 28.R1 W t  39.331 17L.2 -2H.O 10.3 

4541P.11 41610.0 I?.C%3 2 2 3 . t ~  -14.4 C . Y 6  l .Tbf i  74.') 1.421 -2.77- 75.6 130.6 6.9370 NA 
14.51 15.91 30.72 ONk 3C.331 27C.2 -2O.H 10.4 

45360.P 47810.0 0.6PC 249.1 -16 .4  
13.19 14.07 27.27 

4537C.O 47810.0 0.555 245.3 -17.3 
12-07 14.11 26.19 

45380.0 47810.0 0.532 239.7 -16.7 
11-50 14.15 25.65 

45390.0 47810.0 0.535 233.0 -15.8 
11.59 14.17 25.76 

45400.0 47810.0 0.56P 226.8 -14 .8  
12.39 14.19 26.58 

4541C.0 47810.0 C.626 222.1 -13 .9  
13.81 14.21 28.08 

45350.G 48010.0 0.623 249.1 -12.4 
13.79 17.60 26.46 

45360.G 48010.0 0 . 5 6 4  246.6 -15.6 
12-10 12.71 25.02 

45370.0 4R010.C 0.524 242.3 -16.3 
11.31 12.75 24.06 

4538C.G 48ClG.0 P.5C6 236.2 -15.9 
10.68 12.77 23.65 

4519c.c 48010.0 c.515 229.4 -15.0 

4 5 4 0 0 . ~  4~01c.o 0.553 223.4 -13.9 

11.10 12.79 25.0'3 

12.C2 12.80 24.82 

45410.0 4fl010.0 0.615 219.2 -13.1 
13.58 17.82 26.47 

ARRIVAL o b i t  = 2447810.0 

2.24 1.542 IF2.6 1.32h -2.893 337.9 494.4 0.943 kA 
ONE 3G.310 271.6 -28.8 11.7 

1.61 1.542 97.3 1.33R -2.873 347.3 493.7 0.972 NA 
ONE 3C.310 271.6 -28 .8  11-6 

1.29 1.541 91.7 1.345 
ONE 30.310 271.6 -28.8 

-2.857 357.1 4 9 3 . 3  0.987 
11.5 

NA 

1.19 1.540 85.9 1.346 -2.fl46 7.1 133.3 0.9850 NA 
ONE 30.310 271.6 -28.8 11.5 

0.99 1.539 80.0 1.340 
ONE 30.310 271.6 -28.8 

-2.830 
11.5 

17.5 133.7 0.9660 - NA 

0.93 1.537 73.8 1.327 -2.834 28.2 134.4 0.9270 NA 
ONE 30.310 271.6 -28.n 1 1 . 6  

ARRIVAL DATE - 2448010.0 

4.09 1.518 106.4 1.248 -3.607 330.5 498.3 0.913 NA 
ONF 29.778 272.9 -28.8 13.0 

2.27 1.518 101.3 1.260 -3.656, 339.8 497.5 0.951 NA 
ONE 29.778 272.9 -28.8 12.9 

1.60 1.518 9b.0 1.269 -3.671 349.4 496.9 0.916 NA 
ONE 29.778 272.9 -2B.H 12.13 

1.27 1.517 90.5 1.273 
ONE 29.778 272.9 -28.8 

-3 .613 359.2 496.6  0.988 
12.7 

NA 

1.08 1.516 8 4 . 8  1.273 -3.6~0 9.3 136.7 0.9820 NA 
ONE 29.770 272.9 -28.8 12.7 

0.97 1.515 78.9 1.267 -3.593 19.8 137.1 0.9590 NA 
ONE 29.778 272.9 -28.8 12.8 

0.90 1.513 73.0 1.256 -3.1191 3G.6 137.9 0.9180 NA 
ONE 29.778 272.9 -28.8 12.9 

AYHlVbL DATE = 2448210.0 

45350.0 48210.0 0.593 247.5 -1l.Q 4.36 1.499 105.2 1.198 -4.651 332.1 501.1 0.921 NA 
13.03 11.55 24.58 ONE 30.805 274.3 -28.7 14.3 

45360.C 582lO.J 0.536 244.4 -14.9 2.30 1.499 IOG.1 1.201 -4 .611 341.5 500.4 0.957 NA 
11.61 11.58 23.19 ONE 30.865 274.3 -28.7 14.1 

45370.0 48210.2 0.499 239..5 -15.6 1.59 1.499 94.9 1.214 -4.581 351.1 499.9 0.979 NA 
10.72 11.61 22.33 ONE 30.805 214.3 -28.7 14.0 

4538C.0 48210.i) 0.486 233.1 -15.2 1.25 1.498 89.4 1.217 -4.559 1.1 139.7 0.9870 NA 
10.41 11.63 22.04 ONE 30.805 274.3 -28.1 14.0 

1 2 V 2 PSl 2 R A OECL W E E 0  

0.18 0.796 176.3 18.3 28.3 O.8W 

0.5n 0.798 176.2 78.4 28.3 0.008 

0.86 0.800 176.2 78.5 28.5 0.810 

1.01 0.802 116.2 18.5 20.4 0.912 

-0.50 0 .711  116.0 78.3 28.3 0.722 

0.19 0.713 175.9 78.4 28.3'0.725 

0.59 0.715 175.9 78.5 28.4 0.726 

0.81 0.716 175.9 18.5 28.4 0.720 

1.09 4.117 175.9 78.5 28.k 0.724 

1.27 0.718 176.0 78.4 2n.4 0.730 

-0.52 0.642 175.6 78.3 28.3 0.655 

0.19 0.644 115.6 78.4 28.3 0.656 

0.60 0.645 175.5 78.5 28.4 0.658 

0.88 0.646 175.5 78.5 28.4 0.659 

1-10 0.647 175.6 78.5 20.4 0.660 

1.28 0.647 175.7 78.4 28.4 0.660 

-2.45 0.581 175.3 78.1 28.1 0.596 

-0.55 0.583 175.2 78.3 28.2 0.597 

0.20 0.585 175.2 78.4 28.3 0.599 

0.62 0.586 175.1 78.5 28.4 0.600 

0.90 0.587 115.2 78.5 28.4 0.600 

1.11 0.587 115.2 78.4 28.4 0.601 

1.28 0.581 115.3 78.3 20.4 0.602 

-2 .11  0.530 174.9 78.1 28.0 0.546 

-0.57 0.532 174.8 78.2 28.2 0.548 

0.20 0.533 114.8 18.3 28.3 0.540 I 

0.63 0.534 174.7 78.5 28.4 01550 
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1983 
EARTC-NEPTUNE 

DEPART ARRIVE SPEED R A 0ECL I 1 V 1 P S I  1 ECCEN SMA THE11 THE12 PERlH ,APHEL 
OVI  UV2 OVT LEG COlST RAS OECLS LAWOA 

45390.0 48210.0 0.921 226.3 -14.1 1.06 1.491 83.8 1.215 -4.546 11.2 139.8 0.9190 NA 
10.15 11.64 22.40 ONE 3C.805 274.3 -2R.l 14.0 

45400.0 48210.0 0.542 22C.6 -13.1 0.94 1.495 78.1 1.210 -4.540 21.1 140.2 0.9540 NA 
11.16 11.65 23.42 ONE 30.805 214.3 -28.1 14.0 

45410.0 48210.0 0.607 216.8 -12.4 0.87 1.494 12.2 1.200 -4.540 32.5 141.1 0.9100 NA 
13.38 11.66 25.04 ONE 30.805 214.3 -28.1 14.1 

ARRIVAL DATE = 244A410.0 

45350.C 48410.0 0.569 246.1 -9.5 
12.43 10.61 23.C4 

4 . 6 9  1.4R4 l C 4 - 2  l.15H 
ONE 29.345 275.6 -28.1 

-5.13713 333.5 503.1 0.928 
15.5 

NA 

45360.0 48410.0 0.513 242.4  -14.2 2.33 1.484 99.2 1.165 -5.821 343.0 503.1 0.961 NA 
11.06 10.64 21-70 ONE 29.345 275.6 -28.1 15.4 

45370.0 4~410.0 0 .480  231.1 -15.0 1.59 1 . 4 8 4  93.9 i.im -5.789 352.1 502.6  0.982 NA 
10.26 10.66 2C.92 ONE 29.345 275.6 -28.1 15.3 

45380.0 48410.0 0.471 23C.4 -14.5 1.23 1.483 88 .6  1.171 
10.C5 10.67 20.13 ONE 29.345 215.6 -28.1 

-5.763 2.1 142.5 0.9870 NA 
15.2 

45390.0 4 8 4 1 0 . 0  0.49~7 223.6 -13.4 1.03 1.481 83.0 1.170 -5.740 12.9 142.6 0.9760 NA 
10.49 10.69 21.18 LINE 29.345 275.6 -28.7 15.3 

454ClO.0 48410.0 0.535 218.2 - 1 2 . 4  0.91 1.480 17.4 1.165 -5.144 23.4 143.1 0.9480 NA 
11.57 10.69 22.27 ONE 29.345 275.6 -28.7 15.3 

45410.0 48410.0 0.6C1 214.7 -11.8 0 . 8 4  1.418 71.6 1.157 -5.749 34.3  144.0 0.9020 NA 
13.23 10.70 23.93 ONE 29.345 275.6 -28.7 15.5 

ARRIVAL OATL - 2448610.0 
45350.0 48610.0 0.55f 245.0 -7.9 5.11 1.472 103.4 1.125 -7.472 334.1 506.1 0.934 NA 

11.96 9.82 21.78 ONE 31.109 211.0 -28.6 16.8 

4536P.O 48610.0 0.495 240.6 -13.6 2.31 1.412 98.3 1.130 -7.405 344.3 505.5 0.965 NA 
10.62 9.84 2C.46 ONE 31.109 271.0 -28.6 16.7 

45310.0 48610.0 0.465 234.9  -14.4 1-98  1.411 9 3 . 2  1.134 -7.356 354.1 505.2  0.983 NA 
9.90 9.86 19.76 ONE 31.109 271.0 -28 .6  16.6 

45380.0 48610.0 0.460 228.0  -13.9 1.21 1.4lC 87.8 1.135 -1.324 4.1 145.1 0.9860 NA 
9.18 9.87 19.65 ONE 31.109 277.0 -28.6 16.6 

45390.0 48610.0 0.482 221.3 -12.8 1.01 1.469 82.4 1.133 -1.309 14.4 145.3 0.9130 NA 
10.30 9.88 20.18 ONE 31.109 217.0 -28.6 16.6 

45400.0 48610.0 0.529 216.2 -11.8 0.89 1.467 76.8 1.129 -7.308 24.9 145.8 0.9430 NA 
11.44 9.89 21.32 ONE 31.109 271.0 -28.6 16.7 

4541P.O 48610.0 0.597 213.1 -11.3 0 . 0 2  1.465 11.1 1.122 -7.520 35.3 146.6 0.8960 NA 
13.12 9.89 23.C1 CINE 31.109 277.0 -28.6 16.8 . 

45350.0 48810.0 0.536 244.2  -5.9 
11.61 9.15 20.16 

ARRlVAL DATE = 2448810.0 

5.67 1 . 4 6 2  102.7 1.098 
ONE 29.158 218.3 -28.5 

-9.602 335.8 508.4 0.938 
18.2 

NA 

45360.0 48810.0 0.4A0 239.1 -12.9 2.42 1.462 91.1 1.102 -9.510 345.4 507.8 0.968 NA 
10.21 9.17 19.43 ONE 29.158 218.3 -28.5 1R.O 

4537C.C 48810.0 0.453 233.0 -13.9 1-57 1.461 92.5 1.104 -9.445 355.2 501.5 0.984 NA 
9.62 9.18 18.8G ONE 29.158 218.3 -28.5 18.0 

4S380.0 49810.0 0.450 226.0 -13.3 1.19 1.460 81.2 1.105 -9.406 5.3 147.5 0.9850 NA 
9.57 9.19 18.76 ONt 29.158 218.3 -28.5 11.9 

45390.C 48810.0 0.475 219.4 -12.3 0.98 1.459 81.8 1.103 -9.390 15.6 147.1 0.9710 NA 
10.15 9.20 19.34 ONE 29.158 218.3 -28.5 18.0 

454F0.0 488lC.Q 0.525 214.5 -11.4 0.86 1.457 16.3 1.100 -9.396 26.1 148.2 0.9390 NA 
11.33 9.20 20.53 ONE 29.158 218.3 -28.5 18.1 

0.593 211.1 -10.9 
13.04 9.21 22.24 

0.19 1.455 70.7 1.095 
ONE 29.158 218.3 -28.5 

-9.420 
1a.2 

36.9 149.0 0.8910 NA 

ARRIVAL OAT€ = 2449010.0 

45330.0 49010.0 0.634 239.0 -26.6 -2.83 1.453 111.8 1.066 -12.951 317.8 512.1 0.852 NA 
14.07 8.54 22.61 TWO 31.126 279.7 -28.5 20.1 

45340.0 49010.0 0.602 231.n -43.R -9.82 1.453 101.0 1.011 -12.734 321.1 511.2 0.902 NA 
13.25 8.57 21.R1 TU0 31.126 219.7 -28 .5  19.9 

45350.0 49010.0 0.526 243.1 -3 .3  6.43 1.454 102.1 1.575 -12.560 336.1 510.5 0.942 NA 
11.37 n.58 19.94 ONE 31.126 279.7 -28.5 19.6 

45360.0 49010.0 0.468 237.8 -12 .4  2.41 1.453 97.1 1.078 -12.429 346.3 510.0 0.910 NA 
9.98 8.59 18.51 ONE 31.126 279.1 -28.5 19.4 

45310.0 49010.0 0.443 231.4 -13.5 1.56 1.453 92.0 1.080 -12.338 356.2 509.1 0.985 NA 
9.39 8-60 17.99 ONE 31.126 219.1 -28.5 19.3- 

1 2 V 2 P S I  2 R A OECL SPEED 

0.91 0.535 174.8 78.4 28.4 0.550 

1.12 0.535 174.8 78.3 28.4 0.551 

1.29 0.535 175.0 18.2 28.4 0.551 

-3.04 0.486 114.5 18.0 28.c 0.504 

-0.61 0.488 114.4 78.1 28.2 0.505 

0.71 0.489 174.3 78.2 28.3 0.506 

0.64 0.490 114.3 78.3 28.4 0.506 

0.93 0.490 174.4 18.3 28.4 0.501 

1.13 0.490 114.4 18.2 28.4 0.507 

1.30 0.490 174.6 78.0 28.4 0.508 

-3.45 0.447 114.0 71.9 21.9 0.466 

-0.64 0.449 113.9 78.0 28.2 0.461 

0.22 0.450 173.9 78.1 28.3 0.468 

0.66 0.450 113.9 18.1 28.3 0.469 

0.94 0.451 113.9 78.1 28.4 0.469 

1.15 0.451 174.0 78.0 28.4 0.469 

1.31 0.450 114.2 17.8 28.4 0.410 

-4.00 0.413 173.5 17.1 21.8 0.433 

-0.69 0.414 173.4 71.8 28.2 0.434 

0.23 0.415 173.4 17.9 28.3 0.435 

0.68 0.415 113.4 17.9 28.3 Oak35 

b.96 0.416 113.5 17.9 28.4 0.436 

1.16 0.416 113.6 17.8 28.4 0.436 

1.32 0.415 113.1 17.6 28.4 0.436 

4.37 0.379 113.3 76.8 28.6 0.402 

11.43 0.381 113.2 76.9 29.4 0.403 

-4.11 0.382 173.0 71.4 21.1 0.404 

-0.73 0.383 112.9 17.6 28.1 0.405 

0.24 0.384 112.9 71.7 28r3 0.405 
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19n3 
EARTH-NEPTUNE 

DEPART ARRIVE SPEED H A OECL I 1 V 1 P S I  1 ECCEN SHA THE11 lHEi2 P E R I H  APHEL 
OV1 OV2 O V T  LFG C O l S T  RAS OECLS LAM04 

45380.0 49010.0 0.443 224.3 -12.9 1.16 1.451 8&.1 1.080 -12.201 6.3 149.1 0.9840 NA 
9.40 8.61 18.01 ONt 31.126 279.1 -28.5 19.3 

45390.0 49010.0 c.sic 211.n -11.8 0.95 1.450 81 .4  1.019 -12.211 16.6 149.9 0.9680 NA 
10.03 8 . b l  18.64 ONE 31.126 279.1 -28.5 19.4 

45400.C 49010.0 0.521 213.2 -11.7 0.83 1.448 15.9 1.076 -12.289 27.1 150.4 Om9350 NA 
11.25 8.62 19.86 ONE 31.126 219.1 -28.5 19.5 

45410.C 4901C.0 0.591 210.7 -10.6 0.76 1.446 70.4 1.012 -12.335 31.9 151.2 0.8860 NA 
12.96 8.62 21.58 ONE 31.126 219.1 -2R.5 19.1 

ARRIVAL DATE = 2449210.0 

45330.0 49210.0 0.620 238.6 -25.8 -2.49 1.446 111.3 1.049 -11.513 318.5 513.9 0.851 NA 
13.72 8 - 0 5  21.77 TWO 29.212 281.0 -28.4 21.5 

4534P.P 4921G.C 0.574 236.9 -38 .2  -7.25 1.446 176.5 1.C53 -17.169 321.8 513.0 0.906 NA 
12.54 8.37 20.61 Tho 29.212 281.0 -2814 21.3 

4535n.n 49210.0 r.522 243.7 0.0 
11.26 8.C8 1 9 . 3 4  

1.56 1.447 1Cl.6 1.056 -16.898 331.4 512.4 0.945 
ONE 29.212 281.0 -28.4 21.1 

NA 

45360.C 49210.0 0.458 236.7 -11.8 2.52 1.446 96.6 l . C 5 R  -16.691 341.1 511.9 0.972 NA 
9.75 8.09 1 7 . ~ 4  o w  29.212 281.0 -28.4 20.9 

45370.0 49210.0 0.434 23C.I -13 .1  
9.2C 8.10 17-31 

1.54 1.445 91.5 1.C59 -16.562 357.0 511.7 @.985 
ONE 29.272 281.1: - 2 8 . 4  20.8 

NA 

45380.0 49210.0 0.4?7 722.9 -12.2 1 . 1 4  1.444 8 6 . 3  1.060 -16.490 7.1 151.1 0.9840 NA 
9.16 8.11 11.37 ONE 29.272 281.0 -28.4 20.8 

0.466 216.5 -11.5 
9.93 8.11 18.05 

p . 9 3  1 . 4 4 3  8 1 . 0  1.059 -16.478 
ONE 29.212 281.P - 2 8 . 4  1 0 . 8  

17.5 151.9 0.9660 NA 

45400.0 49210.0 0.51R 212.1 -10.7 0 . W  1.441 75.6 1.C56 -16.518 28.0 152.4 0.9330 NA 
11.11 8.12 19.29 ONE 29.212 281.0 -28.4 21.0 

45510.0 49210.0 C . W B  709.8 -10 .4  n.13 1.439 i c .1  1.053 -16.607 38.7 153.2 0.8830 NA 
12.9C 8.12 21.02 ONF 29.212 2fl1.0 -2R.4 21.2 

ARRIVBL OATt = 2449410.0 

45330.0 49410.0  0.6G9 238.2 -25.2 
13 .44  1.63 21.0r 

-2.19 1.44C 110.9 1.035 -24.872 319.0 515.6 0.861 
n o  30.849 282.4 -28.2 23.0 

NA 

45340.0 49410.0 0.556 236.9 -34.4 -5.61 1.441 lC6.l 1.037 -24.268 328.4 514.8 0.909 NA 
12.C9 7.65 19.74 Tkfl 3 C . 8 4 9  282.4 -28.2 22.8 

45350.0 49410.0  0.515 244.4 5.0 9 -37  1.441 101.2 1.040 -23.199 338.0  514.2 0.947 NA 
11.35 7.66 19.01 ONE 30.849 282.4 -28.2 22.6 

45360.0 49410.0 0.450 235.8 -11.2 2.59 1.440 96.3 1.041 -23.458 347.7 513.8 0.913 NA 
9.56 7.67 17.23 ONt 30.849 7 R 2 . 4  -2R.7 27.4 

45370.0 49410.0 0 . 4 2 ~  229.0 -12.8 1.53 1 . 4 3 9  91.2 1.042 -23.736 357.7 513.5 0.985 NA 
9.05 7.68 16.73 ONE 30.A49 282.4 -28.2 22.3 

4 5 3 ~ n . o  49410.0 0.432 221.7 -12.2 1.11 1.438 86 .n ’1 .043  -23.121 7.8 1 5 3 . 6  
’ 9.15 7.6H 16.H3 ONE 30,849 287.4 -18.2 2 ) . 7  

45390.0 49410.11 0 . 4 6 3  215.5 -11.2 r.90 1.431 nC.7 1.042 -23.122 18.1 153.8 
9.85 1.69 17.54 ONE 30.849 282.4 -28.2 22.3 

45400.0 49410.G 0.516 211.2 -10.5 0.77 1.435 75.4 1.040 -23.714 28.1 154.3 
11.11 7.69 18.R9 ONE 3C.849  282.4 -28.2 22.5 

4541c.c 49410.0  0.585 209.1 -10.2 0.69 1 . 4 3 3  69.9 1 . n ~  -23.392 39.4 155.0 
12.83 7.69 20.53 ONE 30.849 282.4 -28.2 22.7 

ARRIVAL O A T F  = ~ 4 4 9 6 1 o . n  

4533n.0 49610.0 0 . 6 C O  237.Y -24.6 -1 .94 1.435 llC.6 1.022 -38.584 319.4  517.1 
13.20 1 - 2 1  20.48 ThO 29.650 283.7 -28.1 24.6 

45340.0 4961o.n 3.543 236.8 -31.7 - 4 . 4 8  1.436 1 ~ 5 . 8  1.024 -31.313 328.8 516.4 
11.77 1 -28  19.05 Tho 29.650 283.7 -28.1 24.3 

45350.0 49610.0 0 . 5 4 9  246.6 13.5 12.78 1 . 4 3 6  100.9 1.026 -36.146 338.5 515.8 
11.92 7.30 19.22 ONt 25.650 2R3.7 -2H.1 24.2 

4536C.C 4961P.R 0,444 235.1 -15.7 2.67 1.435 95.9 1.027 -35.659 3 4 8 . 3  515.5 
9.41 7.30 16.71 ONF 29.b50 283.1 -2R.1 23.9 

4537o.n 4 ~ 6 1 0 . 3  0 . r i2  278.1 -12.5 1 .22  1 . 4 3 4  w.9 i . n m  -75.227 3511.2 5 1 5 . 3  
8 . 9 3  7.31 lb.24 UNt 29.65C 2H3.1 -28.1 23.8 

45380.0 49610.0 0.428 22c.8 -12.0 1.08 1.433 85.8 1.028 -35.031 8.4 15k.3 
9.C6 7.31 16.37 ONE 29.650 283.7 -28.1 23.8 

45390.0 49610.5 0 . 4 6 ~  214.6 -11.0 c.si 1.432 n0.5 1.027 -35.056 18.1 155.5 
9.78 1.31 17 -09  ONE 29.65C 283.1 -28.1 23.9 

45400.0 49610.0 0.513 210.5 -10.3 0.74 1.430 15.2 1.026 -35.283 29.2 156.0 
11.05 7.32 1n.36 ONE 29.650 283.1 -28.1 24.0 

F.5R30 NA 

0.9650 NA 

0.9300 NA 

C.8800 NA 

0.864 N 4  

0.911 NA 

0.949 N4 

0.974 NA 

0.986 NA 

0.9820 NA 

0.9630 NA 

0.9280 NA 

I 2 V 2 PSI 2 R A OtCL SPEED 

0.10 0.384 112.9 17.1 28.3 0.406 

0.98 0.384 173.0 11.6 28.3 0.406 

1.18 0.384 113.1 11.5 20.4 0.406 

1.33 0.384 173.3 71.3 28.4 0.406 

4.04 0.351 172.8 

8.86 0.353 112.6 

-5.89 0 . 3 5 4  172.5 

-0.19 0.355 112.4 

0.25 0.356 112.4 

0.12 0,356 112.4 

1.00 0.356 112.5 

1.19 0.356 112.6 

1.35 0.356 112.8 

3.16 0.326 112.3 

7 - 2 3  0.328 112.1 

-1.69 0.329 112.0 

-0.86 0 . 3 3 0  111.9 

0.26 0.331 171.8 

0.74 0.331 171.8 

1.02 O.E.I 111.9 

1.21 0.331 112.1 

1.36 0.330 112.3 

3.52 0.304 111.7 

6.11 0.305 171.5 

- i i . i n  0.306 171.4 

-0.93 0.307 171.3 

0.21 o.ww 171.2 

0.76 0.308 111.3 

1.04 0.308 171.3 

1.23 0.308 111.5 

16.5 

76.1 

11.2 

11.3 

17.4 

17.4 

11.3 

11.2 

76.9 

16.1 

16.4 

16.8 

11.0 

17.0 

71.0 

11.0 

76.8 

76.6 

15.1 

76.0 

16.4 

16.6 

76.6 

16.6 

16.6 

76.4 

28.6 0.316 

29.2 0.311 

21.5 0.318 

28.1 0.318 

28.2 0.319 

28.3 0.319 

28.3 0.380 

28.3 0.380 

28.3 0.380 

28.6 0.353 

29.0 0.354 

21.2 0.355 

28.1 0.355 

28.2 0.355 

28.3 0.356 

28.3 0.356 

28.3 0.356 

28.3 0.356 

28.5 0.332 

28.9 0.333 

26.6 0.334 

28.0 0.334 

28.2 0 . 3 3 4  

28.2 0.334 

28.3 0.335 

28.3 0.335 

219 



1983 
EARTH-NEPTUNE 

OEPARl ARRIVE SPEED R A OECL I 1 V 1 PSI 1 ECCEN SUA THE71 THE12 PERlH APHEL I 2 V 2 PSI  2 R A OECL SPEED 
O V 1  OV2 OVT LEG COIST R A S  OECLS LAMOA 

45410.0 49610.0 P.583 2P8.6 -10.1 0.66 1.428 69.8 1.025 -35.695 39.9 156.7 0.8780 NA 1.37 0.307 171.7 76.1 28.3 0.335 
12.77 7.32 20.09 ONE 29.650 283.7 -28.1 24.3 

4533O.C 49810.0 

45340.0 49810.0 

45350.0 49810.0 

4536C.0 49810.0 

45370.0 49810.0 

4 5 3 8 0 . ~  4 w i o . o  

45390.C 49810.0 

45400.r 49810.0 

4541fl.C 49810.0 

4 5 3 3 0 . ~  5001o.o 

4534e.n 50r io .n  

45360.0 500io.o 

45370.0 5noic.o 

45380.0 50010.0 

4539C.O 50010.0 

45400.C 50010.0 

4541C.C 50010.0 

0.593 277.8 -24 .1  
13.02 6.96 19.97 

0.533 236.8 -29.7 
11.53 6.97 18.50 

0.649 253.8 30.1 
14.45 7.00 21.45 

0.438 234.6 -10.2 
9.29 6.98 16.27 

0.418 227.4 -12.4 
8.83 6.99 15.81 

0.424 220.1 -11.9 
8.98 6.99 15.97 

0.457 214.0 -10.9 
9 .71  6.99 16.71 

0.510 210.0 -10.2 
10.98 7.00 17.98 

0.580 2CR.2 -10.0 
12.70 7.00 19.70 

0.587 237.7 -23 .7  
12.R7 6.68 19.55 

ARRIVAL OATE 2449810.0 

-1.71 1.431 11C.3 1.012 -72.666 319.6 518.6 0.866 
THO 30.360 285.0 -28.n 26.2 

-3.65 1.431 105.5 1.013 -68.736 329.1 517.9 0.913 
1kO 30.360 285.0 -28.0 25.9 1 

21.40 1.431 
ONE 30.360 

1RC - 6  
285.0 

1.014 
-28.0 

-65.880 
26.2 

338.4 517.4 0.950 

2.77 1.431 95.7 1.015 -63.924 348.7 517.0 0.975 
ONE 30.360 285.0 -28.0 25.5 

1.50 1.430 9C.7 1.016 -62.745 358.6 516.9 0.986 
CNE 30.360 285.0 -28.0 25.4 

1.05 1.429 85.6 1.016 -62.261 8.8 156.9 0 .9820  
ONE 30.360 285.0 -28.0 25.4 

Ca.R3 1.427 B C . 4  1.015 -62.413 19.1 157.1 C.9620 
ONE 3fl.361: 285.0 -28.0 25.5 

0 .71  1.425 75.1 1.015 -63.161 29.6 157.6 0.9270 
ONE 3r .360  285.0 - ~ R . o  25.6 

0.63 1.423 69.7 1.014 -64.473 40.2 158.3 0.9760 
ONE 3C.360 285.0 -2R.0 25.9 

-1.52 1.427 11C.1 1.OG3 ******* 319.8 520.0 0.867 
TlrO 3C.176 286.4 -27.8 27.8 

0.526 236.Q -20.1 - 3 . C Z  1.428 105.3 l . W 4  ******* 329.4 519.3 0.915 
11.36 6.69 18.05 TkO 30.176 2 8 6 . 4  -27.8 21.5 

0.414 234.7 -9.7 2.89 1.427 95.5 1.005 ti***** 348.9 518.5 0.975 
9.19 6.70 15.90 ONE 30.176 286.4 -27.R 27.1 

0.414 226.9 -12.7 1 . 4 9  1.426 90.5 1.0C5 ** *e** *  358.9 518.4 0.986 
8.74 6.71 15.45 ONE 30-176  286.4 -27.8 27.0 

0.421 219.6 -11.8 1.02 1.425 H 5 . 4  1.005 * * * *e**  9.1 158.4 0.9810 
8.90 6.71 15.61 ONE 3C.176 286.4 -27.8 27.0 

0.454 213.5 -10.0 
9.65 6 .71  16.37 

0 . 8 0  1.423 80.3 l .0C5 ******* 
ONE 30.176 286.4 -27.8 27 . t  

? 
19.4 158.6 0.9620 

0 . 5 ~ 8  209.6 -10.2 0.67 1.422 75.0 1.005 ******* 29.9 159.1 0,9260 
10.92 6.72 17.64 ONE 30.176 286.4 -27.8 2 7 - 3  

0.577 207.9 -10.0 0.60 1.420 69.7 1.004 S t * * * * *  40.5 159.7 0.8750 
12.64 6.72 19.36 ONE 3C.176 286.4 -27.8 27.5 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N4 

NA 

N4 

NA 

N4 

NA 

NA 

NA 

3.31 0.283 171.1 75.3 28.5 0.313 

5.29 0.284 170.9 75.5 28.8 0.314 

-19.71 0.286 170.7 75.8 25.2 0.316 

-1.03 0.286 170.7 76.1 27.9 0.315 

0.29 0.287 170.6 76.2 28.1 0.315 

0.79 0.287 170.6 76.2 28.2 0.315 

1.06 C.287 170.7 76.1 28.2 0.315 

1.25 0.287 170.9 75.9 28.2 0.316 

1.39 0.286 171.1 75.6 28.2 0.316 

3.12 0.264 170.5 74.7 28.4 0.296 

4.67 0.265 170.3 75.0 28.7 0.297 

-1.14 0.267 170.0 75.6 27.9 0.297 

0.30 0.268 170.0 75.7 28.1 0.298 

0.82 0.268 17C.O 75.7 28.2 0.298 

1.09 0.268 170.1 75.6 28.2 0.298 

1.27 0.267 170.3 75.4 28.2 0.298 

1.40 0.267 170.5 75.1 28.2 0.298 

ARRIVAL O A T E  = i 4 5 0 7 1 0 . 0  

45330.0 50210.0 0.582 237.7 -23.3 -1 .34  1.424 11C.O 0.995 179.704 319.9 521.3 0.868 358.5404, 2.95 0.247 169.8 74.2 28.3 0.281 
12.75 6.45 19.20 TkO 29.804 207.7 -27.6 29.5 

45340.0 50210.0 0.510 237.0 -26.8 -2.52 1.424 105.2 0.995 202.977 329.5 520.7 0.915 405.038A 4.17 0.248 169.6 74.5 28.6 0.201 
11.22 6.45 1 7 - 6 0  Tho 29.8C4 287.7 -27.6 29 .2  

45360.0 50210.0 0.431 234.2 -9.1 
9.12 6.46 15.58 

3.04 1.424 9 5 . 4  0.996 246.652 349.1 519.9 0.976 492.329A 
ONE 29.804 287.7 -27.6 28.8 

-1.29 0.250 169.3 75.1 27.8 0.282 

45370.0 50210.0 0 + 4 1 C  226.6 -12.2 1.47 1.423 90.4 0.996 260.913 359.1 519.8 0.986 520.8416 0.12 0.250 169.3 75.2 28.0 0.282 
R.66 6.46 15.13 ONt 29.804 287 .1  -27.6 78.7 

4538C.O 50210.0 0.418 219.2 -1I.R 0.99 1.422 85.4  0.996 266.1G4 9.3 159.8 0.9810531.627A 0.85 0.250 169.3 75.1 28.1 0.282 
8.84 6.47 15.31 ONE 29.804 287.7 -27.6 28.7 

4539C.O 50210.0 0.451 213.2 -10.8 0 . 7 h  1.420 R C . 2  0.996 262.031 19b9 160.0 0.9610523.102A 1.12 0.250 169.4 75.0 28.2 0.282 
9.59 6.17 16.06 ONZ 29.e04 207.7 -27.6 28.8  

454CO.C 5021C.O 0.505 209.4 -10.2 0.64 1.418 75.0 0.996 249.614 30.0 160.4 0.9260498.302A 1.29 0.250 169.6 74.8 28.2 0.262 
10.86 6.47 17.34 ONE 29.804 287.7 -27.6 29.0 

45410.0 50210.0 0.575 207.7 -10.0 0.56 1.416 69.7 C.996 232.014 40.6 161.0 0.8750463.153A 1.4? 0.249 169.9 74.5 20.1 0.283 
12.56 6.48 1 9 - 0 4  ONE 29.804 287.7 -27.6 29.2 

ARRIVAL OAT€ * 2450410.0 

45320.0 50410.0 0.648 236.1 -21.5 -P.84 1.421 114.6 0.989 71.632 310.5 523.2 0.012 142.452A 2.42 12.229 169.4 73.1 28.1 0.266 
14.44 6.23 20.67 T U 0  3@.6HR 289.0 -27.5 31.7 

45330.0 50410.0 0.578 237.7 -22.9 -1.18 1.421 109.9 0.988 75.358 320.0 522.5 0.869 149.840A 2.80 0.230 169.1 73.5 28.3 0.267 
12.66 6.24 1 8 - 9 0  T U 0  30.688 289.0 -27.5 31.3 

45340.0 50410.a 0.516 237.2 -25.8 -2.11 1.422 105.1 0.988 78.8C4 329.6 521.9 0.916 154.692A 3.78 0.232 168.9 73.9 28.5 0.261 
11.12 6.24 17.36 T U 0  30.688 289.0 -27.5 31.0 
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1983 
EARTH-NEPTUNE 

ECCEN SMA THE11 THE12 PERIH APHEL I 2 V 2 PSI  2 R A DECL SPEED 
OECLS LAMOA 

0.988 81.759 339.3 521.5 0.952 162.566A 13.59 0.233 168.7 73.7 3C.1 0.268 
-27.5 31.0 

DEPART ARP I VE 

4535o.r 50410.0 

45360.0 50410.0 

45370.0 5041OS0 

45380.0 50410.0 

45390.C 5341C.O 

45400.0 50410.0 

4541C.C 53410.0 

45320.0 5061P.O 

SPEED W A CELL I I V 1 PSI 1 
O V 1  OV2 O V T  LEG C D I S T  R A S  

0.523 227.6 -52.6 - 1 1 . 8 ~  1,422 ine.3 
11.29 6.26 17.54 TkO 3G.688 289 .C  

0.420 234.2 -8.4 3.23 1.421 95.4 
9.C6 6.25 15.31 ONE 30.688 289.0 

0.407 226.4 -12.2 1.45 1 . 4 2 ~  9r.4 

0.416 219.0 -11.9 n.95 1.419 135.3 

0.449 213.0 -10.9 n.73 1.417 00.2 

8.60 6.25 14.85 ONE 30.688 2R9.0 

8.78 6.26 15.04 ONE 30.608 2R9.0 

9.53 6.26 15.79 O N E  30.680 2P9.0 

0.5P3 209.2 -10.2 F.60 1.416 75.0 
10.80 6.26 17.06 ONE 3 0 . 6 ~ ~  2 w . n  

C.572 207.6 -10.1 0.53 1.414 69.8 
12.49 6.27 18.75 ONE 30.608 289.0 

(1.646 236.3 -21.4 
14.38 6.M 2C.43 

0.988 84.020 349.2 521.2 0.976 167.0646 -1.48 0.233 168.6 74.5 27.7 0.247 
-27.5 30.5 

0.908 85.424 359.3 521.1 0.986 169.8621 0.34 0.234 168.5 74.6 28.0 0.267 
-27.5 30.4 

0.989 85.RE1 9.4 161.1 0.9810170.7801 0.88 0.234 168.6 74.5 28.1 0.268 
-27.5 30.4 

0.909 85.393 19.9 161.3 0.963D169.8246 1.15 0.234 168.7 74.4 28.1 0.268 
-27.5 30.5 , 

0.989 84.057 30.1 161.7 0.9260167.1886 1.32 0.233 168.9 74.2 28.1 0.268 
-27.5 30.7 

0.989 82.039 4G.7 162.2 0.8750163.2036 1.44 0.233 169.2 73.9 28.1 0.268 
-27.5 31.0 

ARRIVAL OATF - 7450610.0 

-0.75 1 . ~ 1 8  114.6 0 . 9 8 3  
Tkll 29.343 29C.4 -27.3 

48.6C4 3 1 P . 4  524.3 0.812 
33.5 

96.3961 2 - 3 5  0.214 lb8.6 72.4 28.0 0.253 

4533P.O 50610.0 C.576 237.9 -22.6 -1.03 1.419 109.9 0.903 50.146 319.9 523.6 0.869 99.423A 2.67 0.215 168.3 72.9 28.2 0.254 
12.t.G 6.06 IH.65 1hO 29.343 29C.4 -27.3 33.1 

45340.P 50610.0 0.513 237.4 -24.9 -1.78 1.419 195.1 0.982 51,517 329.6 523.1 0.916 102.118A 3.45 0.217 168.1 73.2 28.4 0.254 
11.05 6.06 17.11 TWO 29.343 290.4 -27.3 32.7 

45350.0 5061n.o 0 . 4 ~ 2  231.1 -40.4 -7.11 1.419 1cr.2 c.982 52.651 339.3 522.7 c.952 104.350~ 8.82 0.218 167.9 73.3 29.4 0.254 
10.29 h.07 16.36 Tun 29.343 290.4 -27.3 32.6 

4536C.O 5061C.O 0.427 234.4 -7.5 3.48 1.419 95.3 0.9fl2 53.491 349.3 522.4 0.976 106.0076 -1.73 0.218 167.8 73.9 27.5 0.254 
9.03 6.06 15.09 ONE 29.343 29C.4 -27.3 32.3 

45370.0 50610.0 0.405 226.3 -12.2 1.42 1.418 9C.4 0.902 53.995 359.3 522.3 0.986 107.005A 0.36 0.219 167.0 73.9 27.9 0.254 
fl.55 6.07 14.61 ONE 29.343 29C.4 -27.3 32.2 

45300.0 506lC.0 0.413 218.9 -12.0 0.91 1.417 85.3 0.982 54.143 9.4 162.3 0.9810107.3C5A 0.91 0.219 167.8 73.9 28.0 0.255 
8.73 b.C7 14.80 ONE 29.343 290.4 -27.3 32.2 

4539C.O 50610.0 0.446 217.9 -11.1 0.b9 1.415 8b.2 0.982 53.941 19.7 162.5 0.9610106.921A 1.18 0.219 167.9 73.8 28.0 0.255 
9.48 6.07 15.55 ONE 29.343 290.4 -27.3 32.3 

4540P.P 50610.0 P.5CO 209.2 -10.3 0.57 1 . 4 1 3  75.1 0.9R3 53.420 30.1 162.9 0.9260105.9146 1.34 0.218 168.1 73.5 28.0 0.25> 
10.73 6.08 16.81 ONE 29.343 290.4 -27.3 32.5 

0.560 207.6 -10.1 0.49 1.411 69.9 0.YH3 52.631 40.6 163.4 0.8760104.386A 1.46 0.218 168.4 73.2 28.0 0.255 
12.41 6.08 lR.49 CINE 29.343 29C.4 -27.3 32.8 

4542C.C 50610.0 0.647 207.9 -10.5 
14.41 6.C9 2C.49 

C . 4 5  1.409 64.6 0.984 
UNE 29.343 290.4 -27.3 

51.64% 
3 3 . c  

51.2 164.1 0.8130102.4681 1.55 0.217 168.8 72.8 28.0 0.256 

ARRIVAL D A T E  = 2450810.0 

45320.0 50810.C 0.645 236.4 -21.2 -0.66 1.416 114.6 0.979 37.994 31C.2 525.3 0.812 75.1764 2.27 0.200 167.9 71.b 28.0 0.242 
14.34 5.R9 20.24 Tkfl 31.026 291.7 -27.1 35.4 

45330.0 50010.0 0.574 238.1 -22.4 -0.90 1.417 109.9 0.978 38.R53 319.8 524.7 0.069 76.8386 2.55 0.202 167.5 72.1 28.1 0.242 
12.56 5.90 18.45 ThO 31.tt26 291.7 -27.1 34.9 

45340.0 508kD.O 0.511 237.7 -24.7 -1.49 1.417 105.1 0.977 39.604 329.5 524.2 0.916 78.2926 3.18 0.203 167.3 72.5 28.3 0.242 
11.00 5.90 16.119 T W O  3 1 . ~ 2 6  291.7 -27.1 34.6 

45350.0 50010.0 0.467 232.9 -34.C -4 .80 1.417 1 O L . Z  0.976 40.215 339.3 523.8 0.952 79.47961 6.52 0.204 167.1 72.6 28.9 0.242 
9.96 5.9C 15.86 ThO 31.GZb 291.7 -27.1 34.4 

45360.C 50810.0 0.426 234.9 -6.3 
9.ei 5.90 14.92 

3.85 1.417 95.3 0.976 
ONE 31.026 291.7 -27.1 

40.661 349.2 523.5 0.976 
34.1 

80.3461 -2.10 0.204 167.0 73.2 27.4 0.242 

45370.C 50RlC.O 0.4P3 226.4 -12.3 1.39 1.416 9C.4 0.976 40.922 359.2 523.4 0.986 80,8596, 0.39 0.205 166.9 73.2 27.8 0.243 
8-56  5.90 14.40 ONE 31.026 291.7 -27.1 34.0 

45’18C.O 5rl810.0 0.411 218.9 -12.1 0.87 1.414 85.4 0.976 40.992 9.4 163.5 0.9810 81.004A 0.95 0.205 167.0 73.2 27.9 0.243 
8 . 6 8  5.91 14.58 ONE 31,026 291.7 -27.1 34.0 

45390.C 59R10.0 0.444 213.0 -11.1 0.65 1.413 8C.3 P.976 40.075 19.7 163.6 0.9610 00.789A 1.21 0.205 167.1 73.1 28.0 0.243 
9.42 5.91 15.33 ONE 31.026 291.7 -27.1 34.1 

45400.C 5081C.O 0.497 209.2 -10.4 0.53 1.411 75.2 0.977 40.585 30.0 164.0 0.9260 80.245A 1.37 0.204 167.3 72.8 28.C 0.243 
10.66 5.91 16.58 ONE 31.i.26 291.7 -27.1 34.3 

4 5 4 1 0 . ~  ~ O ~ I G . O  0.505 207.7 -10.3 0.46 1.409 70.0 n.978 40.14~ 40.5 164.5 0.8770 7 9 . a o ~  1.48 0.204 167.6 72.5 27.9 0.244 
12.32 5.92 14.24 ONE 31.026 291.7 -27.1 34.6 

0.643 200.0 -10.6 
14.31 5.92 20.23 

0.42 1.407 1 4 . 8  0.979 
ONE 31.C26 291.7 -27.1 

39.596 
35.0 

51.1 165.1 0.8140 78.378A 1.5b 0.203 168.0 72.1 27.9 0.244 

ARWlVAL OAT€ = 2451010.0 

45320.0 51010.0 0.644 236.7 -21.1 -0.58 1.415 114.7 0.975 31.923 310.0 526.3 0.811 
14.33 5 - 1 6  20.08 TU0 29.112 293.0 -26.8 37.3 

63.0351 2.21 0.187 167.0 70.8 27.8 0.231 
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1983 
EARTH-NEPTUNE 

DEPART ARRIVE SPEEO R A OECL I 1 V 1 PSI 1 E C C E N  SNA THE11 W E T 2  P E R l H  
O V l  OV2 O V T  LEG C O I S T  RAS OECLS LAWOA 

45330.0 51010.0 0.513 238.4 -22.1 -0 .18  1.415 109.9 0 . 9 1 3  32.481 319.6 525.7 0.868 
12.53 5.76 18.29 TkO 29.112 293.0 -26.8 36.8 

45340.0 51010.3 0.510 238.0  -23 .6  
10.96 5.76 16.12 

-1.25 1.416 105.1 0 . 9 7 2  
TU0 29.112 293.0 -26.8 

32.964 329.3 525.2 0.915 
36.5 

45350.0 51010.0 0.461 234.1 -30.1 -3.45 1.415 100.3 0.911 33.353 339.1 524.8 0.952 
9.81 5.76 15.57 Tkfl 29.112 293.0 -26.8 36 .2  

45360.0 51010.0 0.427 235.5 -4.6 4.41  1.415 95.4 0 .911  33.034 349.1 524 .6  0.976 
9 . 0 3  5.76 14.19 ONE 29.112 293.0 -26.8 36.0 

45370.0 51010.0 0.4C1 226.6  -12.5 1.36 1.414 90.4 0 .911  33,797 359.1 524.5 0.986 
8.46 5.76 14.22 ONE 29.112 293.0 -26.8 35.9 

APHEL I 2 V 2 P S I  2 R A OECL SPEEO 

64.094A 2.44 0.189 166.7 11.3 28.0 0.231 

65.012A 2.95 0.190 166.4 11.7 28.1 0.231 

65.155A 5.17 0.191 166.2 11.9 28.6 0.232 

66.292A -2.65 0.192 166.1 72.4 21.1 0.232 

66.6081 0.42 0.192 166.0 72.5 27.1 0.232 

65380.C 51010.0 0.409 219.1 -12.3 0.82 1.413 85.4 0 .971  33 .837 9.3 164.5 0.9810 66.693A 
8 .63  5.76 14.39 ONE 29.112 293.0 -26.8 35.9 

45390.0 51010.0 0.441 213.1 -11.3 C.60 1.411 80.4 0 .972  33.758 19.5 164.7 0.9620 66.554A 
9.36 5.76 15.13 (INE 29.112 293.0 -26.8 36.0 

45400.0 51010.0 0 .494 2OS.4 -10 .6  C.49 1.4P9 15 .3  0.972 3 3 . 5 6 8  29.9 165.0 0.9270 66.208A 
10.59 5.77 A6.36 O N E  29.112 293.0 -26.8 36.2 

45410.P 51010.0 0.561 207.9 -10 .4  r . 4 2  1.407 lC.1 0 .914  33.282 40.3 165.5 0.8780 65 .6861  
12.23 5.77 18.01 ONE 29.112 293." -26.8 36.5 

45420.C 51010.0 0.639 208.2 -10 .8  0 .38  1.405 64 .9  P.915 32.920 50.8 166.1 0 .8160  65.023A 
14.20 5.78 19.98 ONE 29.112 293.0 -26.8 36.9 

ARRIVAL O A I E  - 2451210.0 

4532n.r 51210.0 0.644 231 .0  -21.0 
14.33 5 .63  19.97 

-0.51 1.413 114.7 0.971 
1 k O  31.086 294.3 -26 .6  

28.C13 309 .1  521.2 0.809 
39.2 

55.218A 

45330.0  51216.0 0.573 238.7 -21 .9  -0.67 1.414 l l P . 0  0.969 28.411 319.4 526.7 0 .861  55.9561 
12.53 5.63 18.16 TWO 31.086 294.3 -26.6 38.8 

45340.0 5121C.O 0.509 238.4 -23.1 -1.15 1.414 105.2 0.968 28.753 329.1 526.2 0.915 56.5921 
10.95 5.63 16.58 TkO 31.086 294.3 -26.6 38.4 

4535C.0 51210.0 C.451 235.0 -21.6 
9.13 5.63 15.31 

-2.55 1.414 100.4 0 .967  
1 U O  31.086 294.3 -26.6 

29.02R 3 3 8 . 9  525.8 0.951 
38.1 

57.1046 

4536n.0 51210.0 0.431 236.6 -1 .7  5 .31  1.413 95.5 0 .961  29.224 348.9 525 .6  0.975 57.413A 
9.12 5.63 14-15 ONT. 31.CRh 294.1 -76.6 31.9 

45370.C 5121P.0 0 . 4 O C  226 .8  -12 .1  1.32 1.412 90 .5  0.466 29.331 358.9 525.5 0.986 57.68HA 
8 - 4 3  5.63 14.06 O N E  31.086 294 .3  -26.6 3 7 . 8  

0 .4Cl  219.3 -12.6 
8.58 5.64 14.22 

0.77 1.411 85.5 0 .967  
CINE 3 1 . 0 8 6  294.3 -26.6 

29.363 
31.8 

9.1 165.5 0.9810 51.7451 

4539C.0 51210.0 C.439 213.3 -11.5 0.55 1.410 HC.5 0 .967  29.3C5 19.3 165.1 0.9620 57.6471 
9.30 5.64 14.94 O N E  31.C86 294.3 -26.6 31.9 

4540C.O 51210.0 0.491 209-6  -10 .8  0.45 1.408 15 .4  0 .968  29.168 29.6 166.0 0.9280 57.4081 
10.52 5 .64  16.16 O N E  31.086 294.3 -26.6 3 8 . 1  

45410.0 51210.0 0.558 208.1 -10.6 0 . 3 8  1.406 10 .3  0.970 28.962 40.1 166.4 0.8800 57.0451 
12.14 5.65 17.19 O N E  31.C86 294.3 -26.6 3R.4 

I!  
45420.0 51210.0 0.635 208.4 -10 .9  0 . 3 4  1.404 6 5 . 1  0 .971  28.701 50.5 167.0 0.8i80 56.583A 

14.09 5.65 19.74 O N E  31.086 294.3 -26.6 38.8 

ARRIVAL OAT€ - 2451410.0 
c 

45320.0 51410.0 0 , 6 4 5  231.3 -20.9 -0.43 1.412 114.9 0,968 25.302 309.4 528.1 0.807 49.796A 
14.35 5.52 19.88 TWO 29.119 295.6 -26.4 41 .2  

45330.0 51410.0 0.514 239.0 -21.7 -0 .51  1.412 l l C . 1  0.966 25.6C4 319.1 521.6 0.865 50.342A 
12.54 5.52 18.06 TkO 29.179 295 .6  -26 .4  40 .7  

45340.0 51410.0 0.5C9 238.9 -22.7 
1C.95 5.52 16.47 

-0 .86  1.413 1'25.3 0 .965  
TU0 29.179 295 .6  -26 .4  

25.862 328.8 5 2 L l  0.914 
40.3 

50.811A 

45350.0 51410.5 0.456 235.8 -25.8 -1.92 1.412 100.5 0.964 26 .069  338 .1  526.8  0.951 51.1876 
9.70 5.52 15.22 T U 0  29.179 295.6 -26.4 40.0 

65360.0 51410.0 0.443 238.7 4.4 1.43 1.412 95.6 0 .963  26.216 348.1 526.6 0.975 51.457A 
9.46 5.52 14.92 O N E  29.179 295.6 -26.4 39.9 

45310.0 51410.0 C.39e 227.2 -13.0 1.28 1.411 9C.6 0 .963  26.100 358.7 526.5 0.986 51.615A 
8-40 5.52 13.92 ONE 29.119 295.6 -26.4 39.7 

45380.0 51410.0 0 .405  219.7 -12 .9  0 .71  1.410 85 .1  0 .963  26.319 8.8 166.5 C.9820 51.656A 
8.54 5.52 14.07 O N E  29.119 295.6 -26 .4  39.7 

9.24 5.53 14.77 ONE 29.119 295.6 -26.4 39.8 
45390.0 51410.0 0.436 213.7 -11.8 0.50 1.408 80.6 0.963 26.214 19.1 166.6 0.9630 51.584A 

45400.0 5141a.O C.4RR 209.9 -11.0 0.40 1.406 15 .6  0.964 26.169 29.4 166.9 0.9300 51.4C8A 
W . 4 4  5.53 15.97 ONE 29.179 295.6 -26.4 40.0 

45410.0 51410.0 0.554 208.3 -10.8 0 .34  1.404 10.5 0.966 26.011 39.7 167.3 0.8820 51.141A 
12.05 5.54 17.58 ONE 29.179 295.6 -26.4 40.3 

0.99 0.192 166.1 12.4 21.9 0.232 

1.25 0.192 166.2 72.3 21.9 0.232 

1.39 0.191 166.4 72.1 21.9 0.232 

1.50 0.191 166.7 71.7 27.9 0.233 

1 - 5 8  0.190 161.2 71.3 27.8 0.233 

2.15 0 .175  166.2 

2.34 0.177 165.8 

2.75 0 .178  165.5 

4.28 0.179 165.3 

-3.62 0.179 165.1 

0.46 0.180 165.1 

1.04 0.180 165.1 

1.28 0.180 165.3 

1.42 0 .179  165.5 

1.52 0.179 165.8 

1.59 0.178 166.3 

2.09 0.164 165.2 

2.25 0.165 164.8 

2.57 0.167 164.5 

3.66 0.168 164.3 

-5.67 0.168 164.1 

0.50 0.169 164.1 

1.09 0.169 164.1 

1.33 0.168 164.3 

1.46 0.168 164.5 

1.54 0.167 164.8 

70.0 

70.5 

70.9 

71.2 

11 .1  

71.7 

11.6 

71 e 5  

71.3 

70.9 

10.5 

69.1 

69.6 

70 .o 

10.3 

70.9 

70 .8  

70.8 

70.7 

70.6 

70.1 

27.7 0.222 

21.9 0.222 

28.0 0.222 

28.4 0.222 

26.8 0.222 

27.7 0.222 

21.8 0.222 

27.8 0.222 

27.8 0.222 

21.8 0 .223 

27.1 0.223 

21.6 0.213 

27.7 0.213 

27.9 0.213 

28.2 0.213 

26.2 0.213 

21.6 0.213 

27.1 0.213 

27.7 0.213 

27.1 0.213 

27.7 0.214 

222 



1983 
EARTH-NEPTUNF 

OEPART AItRIVE SPEED R A OECL 1 1 V 1 PSI 1 ECCtN SRA 7iiETl THE12 PERlH APHEL 1 2 V 2 PSI  2 II A DECL SPLEO 
OV1 DV2 OVT LEG COIST R A S  DECLS LAROA 

45420.0 51410.0 C.630 208.6 -11-1 0.31 1.402 65.3 0.968 25.811 50.2 167.8 0.8210 50.8COA 1.61 0.166 165.3 69.7 27.6 0.214 
13.97 5.54 19.52 ONE 29.179 295.6 -26.4 40.7 

- 
ARRIVAL DATE = p451610.0 

4532C.O 51610.0 

45330.0 51610.0 

45340.0 5161C.0 

45350.0 51610.0 

45360.0 51610.0 

45370.0 51610.0 

45380.n 51610.0 

45390.0 51610-0 

414CO.O 51610.0 

45410.0 51610.0 

4542r.c 5 i 6 i o . r  

k5320.0 51810.0 

4533C.P 51810.0 

45340.0 51810.0 

4535C.O 51810.0 

4 ~ 3 7 0 . 0  51810.0 

45380.0 51810.0 

45390.0 51810.0 

45400.0 518io.n 

154 in .n  51410.0 

1s420.r 51810.0 

45330.0 52010.0 

4534r.r S~OIG.O 

4535C.C' 52010.3 

4536010 52010.3 

45370.0 52010.0 

45380.0 52010.0 

15390.0 52010.0 

45400.C 52010.0 

0.646 237.6 -21.9 
14.39 5.43 19.82 

0.575 239.4 -21.6 
12.57 5.43  17.99 

0.510 239.4 -72.4 
10.97 5.43 1 6 - 3 9  

0.455 236.6 -24.4 
9.68 5.42 15.11 

C.516 245.4 23.3 
11.13 5.44 16.56 

0.397 227.7 -13.3 
8.37 5.42 13.82 

0.403 220.1 -13.2 
R.5C 5.43 13.93 

0.434 214.0 -12.1 
9 - 1 8  5.43 14.61 

0.4R4 210.2 -11.2 
10.36 5.43 15.80 

0.55G 208.6 -11.0 
11.95 5 - 4 4  17.39 

0 . 6 2 6  2C8.9 -11.3 
13.86 5.45 19.30 

0.64R 238.0 -20.H 
14.44 5.35 19.79 

0.576 239.9 -21.5 
12.61 5.34 17.95 

0.511 239.9 -22.1 
10.99 5.34 16.33 

0.456 237.4 -23.5 
9.69 5.34 15.03 

0.396 228.2 -13.7 
R.36 5.34 13.69 

0.401 220.6 -13.6 
8.46 5.34 13.80 

0 .431  214.5 -12.5 
9.13 5.34 14-41  

0.401 210.6 -11.5 
10.28 5.35 15.63 

0.546 209.11 -11.) 
11.85 5.35 1 7 . ~ 0  

0.621 209.3 -11.5 
13.73 5 . 3 h  19.09 

0.578 24C.3 -21.4 
12.66 5.27 17.93 

C.512 240.5 -21.8 
11.03 5.26 16.29 

01456 238.2 -22.7 
9.71 5 - 2 6  14.97 

C.434 228.8 -39.0 
9.70 5.27 14.47 

n . 3 9 ~  228.8 -14.1 
8 . 3 4  5.26 13.60 

0 . 4 P O  221.2 -14.1 
R.43  5.26 13.69 

0.428 215.0 -12.8 
9.07 5.26 14.33 

0.478 211.1 -11.8 
10.20 5.27 15.47 

-n.37 1.410 115.0 0.965 23.323 309.0 528.9 0.805 45.8401 
TU0 30.848 296.9 -26.1 43.2 

-0.47 1.411 11C.2 0.963 23.562 318.7 528.4 0.864 46.2611 
Tho 30.848 296.9 -26.1 42.7 

-n.io 1.411 105.4 0.962 
TU0 30.848 291.9 -26 .1  

23.767. 328.5 528.0 0.912 
42.3 

46 .6221  

-1.55 1.411 100.6 0 .960  23.930 338.4 527.7 0.950 46.910A 
TUO 3 0 . ~ 4 8  296.9 -26.1 42.0 

1 4 . W  1.411 95.7 C.959 24.046 348.4 527.5 0.975 4 l . l l R A  
ONE 30.848 296.9 -26.1 42.1 

1.22 1.410 9r .8  0.959 
ONE 3r.848 296.9 -26.1 

24.112 358.4 527.4 0.986 
41.7 

47.2391 

0.65 1.408 05.8 0.959 24.127 R.5 167.4 0.9820 47.271A 
UNt 30.848 296.9 -26.1 41.7 

0.45 1.467 ~ C . R  n . 9 w  24.090 18.8 167.5 0.9640 4 1 . 2 1 7 ~  
ONE 30.848 296.9 -26.1 41.8  

C.36 1.405 75.H 0.961 24.0C7 29.b 167.8 0.9310 47.082A 
ONE 3n.848 296.9 -26.1 42.0 

0.30 1 . 4 C 3  7C.7 0.963 23.881 39.4 168.1 0.8840 46.878A 
ONE 3C.848 296.9 -26.1 42.3 

P .21  1.401 65.6 0.965 23.72C 49.8 168.6 0.8240 46.61611 
ONE 30 .H48  296.9 -26.1 42.7 

ARRIVAL O A T 6  = 2451810.0 

2.04 0.154 164.2 

2.17 0.155 163.8 

2.42 0 . f 5 6  163.5 

-0.30 1.4C9 115.2 C.963 21.R24 308.6 529.7 C.8P3 42.8454 
TWO 29.523 29R.2 -25.9 45.3 

-0.39 1.410 l l C . 4  0 .961  22.071 310.3 529.2 0.862 43.1806 
TU0 29.523 298.2 -25.9 44.8 

-r.56 1.410 i w . 6  0.959 
THO 29.523 298.2 -25.9 

22.189 32R.1 528.8 0.911 
44.4 

43.4664. 

-1.09 1.410 10P.7 0.958 22.322 338.0 528.5 0.949 43.695A 
ThU 29.523 298.2 -25.9 44.1 

1.16 1.409 91.0 0.956 22.471 358.1 528.2 0.986 43.957A 
ONE 29.523 298.2 -25.9 43.7 

0.58 1.407 86.0 0.956 22.483 8.2 168.2 0.9830 43.983b 
ONE 29.523 298.2 -25.9 43.7 

0.39 1.466 81.0 0.957 22.453 18.4 168.3 0.9650 43.9411 
ONE 29.523 298.2 -25.9 43.8 

0.31 1.404 76.0 0.958 22.384 28.7 168.6 0.9330 43.836A 
ONE 29.523 29b.2 -25.9 44.0 

n.26 1.402 70.9 0.960 22.281 39.0 168.9 0.8860 43.b75A 
ONE 29.523 798.2 -25.9 44.3 

C.23 1.400 65.8 0.963 22.147 49.4 169.3 0.8270 43.4681 
ONE 29.523 298.2 -25.9 44.7 

3.19 0.157 163.2 

-13.04 0.158 163.1 

0.56 0.158 163.0 

1.15 0.158 163.1 

1.37 0.158 163.2 

1.49 0.157 163.4 

1.57 0.157 163.8 

1.63 0.156 164.3 

ARRIVPL DATE = 2452010.0 

-0.30 1.409 110.6 b.959 20.823 317.9 530.0 0.859 40.787A 
T U 0  30.384 299.5 -25.6 46.9 

-0 .43 1.409 105.8 0 .957  20.964 327.7 529.6 0.909 41.021A 
w o  3c.384 299.5 -25.6 46.4 

-0 .80 1.4b9 106.9 0.955 21.077 337.6 529.3 0.947 41.706A 
TbO 30.3R4 299.5 -25.6 46.1 

-6.13 1.409 96.1 0.954 
Tno 30.384 299.5 -25.6 

21.157 347.6 529.1 0.973 
46.0  

41r341A 

1.07 1.40k 91.1 0.%4 71.703 '157.7 529.0 0.9H5 41.420A 
O N t  3P.jH4 299.5 -25.6 45.7 

0.50 1.406 86.2 0.954 21.213 7.8 169.0 0.9830 41.4421 
ONt 30.384 299.5 -25.6 45.7 

0.33 1.405 81.2 0 . 9 5 4  2 1 . 1 8 ~  18.0 169.1 0.9660 4 1 . 4 0 9 ~  
ONE 30.384 299.5 -25.6 45.8 

0.26 1.403 76.2 0.956 21.130 28.2 169.3 0.9340 41.325A 
ONE 30.384 299.5 -25.6 46.0 

68.2 

68.7 

69.2 

69.5 

70.1 

69.9 

69.9 

69.8 

69.6 

69.2 

68.8 

27.5 0.205 

21.4 0.205 

27.7 0.205 

28.0 0.001 

24.4 0.205 

21.4 0.204 

27.6 0.205 

27.6 0.205 

21.6 0.205 

27.5 0.206 

27.5 0.206 

1.99 0.144 163.1 67.2 21.3 0.198 

2.C9 0.145 162.7 67.8 27.4 0.191 

2.29 0.146 162.3 68.2 21.6 0.191 

2.83 0.147 162.1 6815 21-11 0.19T 

0.62 0.148 161.9 69.0 21.3 0.191 

1.22 0.158 161.9 69.0 21.5 0.197 

1.42 0.148 162.0 68.9 27.5 0.191 

1.53 0.148 162.3 68.1 27.5 0.198 

1.60 0.147 l b 2 . 1  68.3 21.4 0.198 

1.65 0.146 163.1 61.9 21.3 0.199 

2.02 0.136 161.5 

2.17 0.137 161.1 

2.55 0.138 160.9 

7.90 0.139 160.7 

0.71 0.139 160.6 

1.29 0.139 160.7 

1.47 0.139 160.8 

1.57 0.130 161.0 

66.8 

67.3 

67.6 

67.5 

61.1 

68.1 

68.0 

61.7 

27.3 0.191 

27.4 0.190 

27.6 0.190 

28.9 0.190 

27.2 0.190 

21.3 0.lW 

21.4 0.100 

21.3 0.191 

223 



1983 
EARTH-NEPTUNE 

O E P A Y I  A R R I V E  S P t t O  R A OtCL I 1 V 1 PSI 1 ECCPN SUA THE11 THE12 PERIH APHEL 1 2 V 2 PSI 2 R A OECL $PEE0 
OV1 OV2 OVT LEG COIST R A S  OECLS LAUOA 

45410.0 52010.3 0.542 209.4 -11.5 0.21 1.401 71.2 0.958 21.042 38.5 169.6 0.8890 41.1961 1.63 0.138 161.5 
11.75 5.27 17.02 ONE 30.384 299.5 -25.6 46.4 

67.4 27.3 0.191 

45420.0 52010.0 0.616 209.6 -11.7 0.19 1.399 66.1 0.960 20.930 4e.9 170.1 0 .8300  41.029). 1.67 0.137 161.9 66.9 27.2 0.192 
13.61 5.28 18.89 ONE 30.384 299.5 -25.6 46.8 

ARRIVAL O N E  2452210.0 
7 

45330.0 52210.0 0.5H1 240.9 -21.3 -0.23 1.408 110.8 0.957 19.872?.317.4 530.7 0.857 38.888A 1.96 0.127 160.2 6510 27.1 0.185 
12.72 5.20 17.92 T W O  3 0 . ~ 8  3’it.e -25.3 49.0 

45340.C 52216.0 0.514 241.1 -21.6 -0.32 1.409 106.9 0.955 19.994 327.3 530.3 0.907 39,081A 2.06 0.128 159.8 66.3 27.2 0.184 
11.08 5.20 16.28 TWO 30 . f38  3C0.8 -25.3 48.5 

4535C.C 5221C.O 0.458 239.0 -22 .1  
9.74 5.19 14.73 

-0.56 1.408 1 b l . l  0.953 
1kO 30.C38 300.8 -25.3 

20.091 337.2 530.1 0.946 
48.2 

39.236A 2.31 0.129 159.5 66.6 27.4 0.184 

4536n.0 52210.0 0.419 232.8 -?8.2 -2.64 1.4CR 9 6 . 3  0 .952  20.16n 347.2 529.9 C.973 39.3471 4.41 0.130 159.4 66.8 27.9 0.185 
8.86 5.19 14.06 TWO 30.038 300.8 -25.3 48.0 

45370.0 52210.0 0.395 229.4 -14.7 C.96 1.407 91.3 0 .951  20.199 357.2 529.8 0.985 39.414A 0.82 0.130 159.3 67.1 27.1 0.184 
8 .33  5 .19  13.52 OM 3 c . r 3 ~  300.8 -25.3 47.0 

45330.0 52210.0 0.39R 221.4 -14.6 0 .41  1.406 86.4 0 .951  20.2Cfl 7.4 169.8 0.9840 39.4336 1.38 0.130 159.3 67.1 27.2 0.184 
8.39 5.19 13.59 UNE 3C.C38 3GC.8 -25.3 47.8 

45390.C 52210.0 0.426 215.6 -13.3 0.27 1.404 81.4 0.952 20.187 17.5 169.9 0.9670 39.4086 1.53 0.130 159.5 67.0 27.2 0.184 
9 .01  5 . 2 0  14.20 ONE 30.038 30r .a  -25.3 41.9 

454nc.0 52210.0 0.474 211.6 -12 .2  0.26 1.4P2 76.5 0.954 20.13R 27.8 170.1 0.9360 39.3391 1 .61  0.130 159.7 66.8 27.2 0.184 
10.12 5.20 15.32 ONE 30.038 300.8 -25.3 4R.1 

45410.C 52210.0 0.537 209.9 -11.7 0.17 1.400 71.4 0.956 20.063 38.0 170.4 0.8920 39.234A 1.66 0.129 160.1 66.4 27.1 0.185 
11.64 5.21 16.85 ONE 30 .038  306.8 -25.3 4n.4 u: 

4542r.O 52210.0 0.611 210.0 -11.9 0.15 1.398 66.4 0.958 19.965 48.4 170.7 0 . 8 3 4 0  39.091A 1.69 0.128 160.6 66.0 27.1 0.186 
13.48 5.21 18.70 ONE 3 0 . ~ 3 8  300.8 -25.3 48.8 

ARRIVAL OATE - 2452410.0 

4533P.O 5241C.G 0.584 241.4 -21.7 -0.15 1.408 111.0 0.955 19,104 316.9 531.4 0.854 37.355A 1.90 0.119 158.8 64.8 26.9 0.179 
12.7’) 5.14 17.94 TWO 29.H29 332.0 -25.0 51.1 

4534C.O 52410.0 0.917 241.7 -21.5 -0.21 1.408 106.2 0.953 19.211 326.8 531.0 0.905 37.517A 1.97 0.120 158.4 65.3 27.0 0.179 
11.14 5.14 16.27 TWO 29.829 332.0 -25.0 56.6 

45350.0 52410.0 0.459 239.8 -21 .2  -0.36 1.4nR 101.3 0 . 9 5 1  19.296 336.7 530.8 0.945 37.647A 2.12 0.121 158.1 65.6 27.1 0.178 
9.77 5.14 14.91 T W O  21.829 302.0 -25 .0  50.3 

45360.0 52410.0 0.417 234.7 -23.9 -1.29 1.4F7 96.5 0.950 19.357 346.7 530.6 0.912 37.742A 3.06 0.122 157.9 65.8 27.4 0.178 
8.82 5.13 13.96 TWO 29.829 302.0 -25.0 50.1 

45370.0 52410.0 0.395 230.1 -15.5 0.80 1.406 91.6 0.949 19.392 356.8 530.5 0.985 37.798A 0.98 0.122 157.8 66.1 26.9 0.178 
8.32 5.13 13.45 ONE 29.829 302.0 -25.0 4 9 . 9  

45380.C 52410.0 0.3% 222.5 -15.2 0 .31  1.405 86.6 0.949 19.400 6.9 170.5 0.9840 37.816A 1.47 0.122 157.9 66.1 27.1 0.178 
8.36 5.13 13.49 ONE 29.829 302.0 -25.0 49.9 

453911.0 5241C.O 0.423 216.2 -13.7 0 .20  1.403 81.7 0.95C 19.382 17.1 170.6 0 . 9 6 8 0  37.7966 1 - 6 0  0.122 158.0 66.0 27.1 0.178 
8.95 5.14 i 4 . m  ONE 29.829 302.0 -25.0 50.0  

4540C.O 52410.0 0.47C 212.2 -12.5 0.15 1.401 76.7 0 .951  19.339 27.3 170.8 0.9380 37.740A 1.65 0.122 158.3 65.8 27.1 0.179 
10.03 5.14 15.17 ONE 29.829 302.0 -25.0 50.2 

15410.C 52410.0 C.533 210.3 -12.9 0.12 1.399 71.7 0.954 19.274 37.5 171.0 0.8940 37.653A 1.69 0.121 158.7 65.4 27.0 0.179 
11.53 5.15 16.68 ONE 29.829 302.0 -25.0 50.5 

4542C.F 52410.0 0.6Gb 210.5 -12.2 C.10 1.397 66.7 0.956 19.188 47.8 171.4 0.8370 37.53FA 1.71 0.120 159.2 65.0 26.9 0.180 
13.35 5.15 18.51 ONE 29.829 302.0 -25.0 50.9 

ARRlVAL OATF - 2452610.0 

4533C.0 52610.0 0.587 242.0 -21.1 -0.09 1.4n7 111.3 0.954 18.476 316.4 532.0 0.851 36.101A 1.84 0.111 157.3 63.7 26.7 0.174 
12.88 5.09 17.97 TU0 3C.563 393.3 -24.7 53.2 

4534C.O 52610.0 0.519 242.4 -21.3 4 - 1 2  1.407 106.4 0 .951  18.571 326.3 531.7 0.903 36.239A 1 - 8 8  0.112 156.9 64.2 26.8 0.174 
11.21) 5.09 l b . 2 9  TWO 30.563 303.3 -24.7 52.8 

4535C.O 52610.0 0.461 240.6 -21.3 -0.19 1.407 101.6 0.949 18.646 336.2 531.5 0.943 36.350A 1.96 0.113 156.6 64.6 26.9 0.173 
9.82 5.08 14.90 T W O  30.563 303.3 -24.7 52.4 

45360.0 52610.0 0.418 236.1 -21.8 -C.57 1.406 96.7 0.94R 18.7C1 346.2 531.3 0.971 36.431A 2.34 0.114 15b.4 64.9 27.1 0.173 
8.83 5 - 0 8  13.91 TWO 30.563 303.3 -24.7 57.2 

45370.0 52610.0 0.394 230.8 -16.5 0.57 1.405 91.8 0.947 18.732 356.3 531.2 0.985 36.480A 1.21 0.115 156.3 65.1 26.8 0.173 
8.31 5.013 13.39 ONE 30.563 303.3 -24.7 52.0 

45380.0 52610.0 0.395 223.3 -15.8 0.19 1.404 86.9 0.947 18.740 6.4 171.2 0.9850 36.496A 1.59 0.115 156.3 65.1 26.9 0.173 
8.33 5.08 13.41 ONE 30.563 303.3 -24.7 52.0 

45390.0 52610.0 0.420 216.9 -14.2 0.12 1.403 82.0 0.948 18.725 16.5 171.3 0.9700 36.4801 1.67 0.114 156.5 65.0 26.9 0.173 
8.89 5.08 13.97 ONE 32.563 303.3 -24.7 52.1 

45400.0 52610.0 0.467 212.8 -12.9 0.09 1.401 77.0 0.950 18.687 26.7 171.4 0.9400 36.5341 1.70 0.114 156.7 64.8 26.9 0.174 
9.95 5 - 5 9  15.03 ONE 30.563 303.3 -24.7 52.3 
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1983 
EARTH-NEPTUNE 

DEPART ARRIVE SPtFO R A OECL I 1 V 1 P S I  1 ECCEN SMA THE11 T H E 1 2  PBRIH APHEL I 2 V 2 P S I  2 R A DECL SPEED 
O V I  OV2 OVT LEG C O l S T  RAS OECLS LAND! 

45416.0 52610.0 0 . 5 7 8  210.9 -12.4 0 .37  1.399 72.0 0 .952  l 8 ' 6 P d  37.0 171.7 0.11970 36.3611 1.72 0.113 157.1 64.5 26.8 0.174 
11.42 5.09 16.51 ONE 30.563 303.3 -24.7 52.6 

4542C.O 52610.0 0.6"1 210.9 -12.4 0.06 1.397 67.0 0 .955  18.554 47.2 172.0 0.8410 36.266A 1.74 0.112 157.7 64.0 26.7 0.175 
13.22 5.10 18.32 ONF 30.563 303.3 -24.7 53.0 

ARRIVAL UATE 2451810.0 

45330.0 5 2 ~ 1 0 . 0  

45340.C 52810.0 

4535C.O 52810.0 

45360.0 52810.0 

45370.0 52810.0 

4538 i .0  52810.0 

45390.0 52810.0 

4540P.C 52810.0 

4541C.O 52810.0 

4542C.0 52810.0 

45330.0 53110.0 

45340.0 53010.0 

45350.0 5301G.O 

45360.0 53010.0 

4537c.0 53010.0 

45380.0 53010.0 

45390.0 53010.0 

4540n.c 53oic.o 

4541C.C 5331010 

4542C.O 53010*0  

45330.0 53210.C 

45340.0 53210.0 

45350.0 53210.0 

45360.0 53210.0 

45370.0 53210.0 

45380.0 53210.0 

45390.0 53210.0 

46400.0 53210.0 

C.591 242.5 -21 .1  
12.97 5 - 9 5  18-02 

C.523 243.1 -21.2 
11.2H 5.04 16.32 

0.464 241.5 -21 .1  
9 - 8 8  5.04 14.91 

0.419 237.4 -7t3.5 
H.P6 5.(J3 13.8') 

0.304 231.4 -1R.O 
8.31 5.O3 13.35 

0.394 224.0 -1b.6 
8 . 3 ~  5.03 1 3 . 3 4  

0 . 4 1 ~  217.7 -14.7 
R .83  5.04 13.87 

0 . 4 6 3  213.4 -13 .4  
9.86 5.04 14.90 

0.524 211.4 -12.7 
11.31 5 . 0 5  16 .36  

0.595 211.4 -12.7 
13.C9 5.05 lR.14 

0.595 243 .1  -21 .1  
13.C7 5.01 l R . 0 8  

0 . 5 2 6  2 4 3 . 8  -21.1 
11.36 5.00 16.36 

0.466 242.4 - 2 0 . 8  
9.94 5.00 14.93 

0.421 238.5 -19.7 
8.89 4.99 13.89 

C.395 231.7 -20.7 
8.32 4.99 13.32 

0.393 224.9 -17.4 
8.28 4.99 13.27 

0.415 218.5 -15.3 
8.78 4.99 13.77  

9.78 5.00 14.77 
0.459 214.1 -13.8 

0.519 212.0 -13 .1  
11.20 5.00 16.20 

0.5a0 211.9 -13.0 
12-95 5 - 0 1  17.96 

0.599 243.8 -21.0 
13.18 4-97 18.15 

C.53C 244.6 -21.1 
11.45 4.97 16.42 

C.469 243.3 -2U.6 
10.01 4.96 14.97 

0.423 239.6 -19.2 
0.94 4.96 13.9@ 

0.39R 231.1 -27.2 
8.40  4 . Y 6  13.35 

0.392 225.7 -18.4 
8.26 4.96 13.21 

0.413 219.3 -16.0 
8.72 4.96 13.68 

0.456 214.8 -14 .3  
9-69 4 -96  14.65 

-0.02 1.406 111.5 0.953 17.956 315-8 532.6 0.848 35.0651 
THO 29.344 304.6 -24.4 55.4 

-0.03 1.407 106.7 0.9% 18.041 325.7 532.3 0.900 35.183A 
TU0 29.344 304.b -24.4 54.9 

-0 .C5  1.406 101.8 0 .948  
TU0 29.344 304.6 -24.4 

18.110 335.6 532.1 0.941 
54.5 

35.2781 

-f l .12 1.406 97.0 0.947 18.159 345.7 531.9 0 .970  35.3481 
l k l l  29.341 3 0 4 . 6  -24.4 56.3 

n.?c 1.4n5 92 .1  0.946 in . i e8  355.7 531.8 0.984 3 5 . 3 9 1 ~  
UNk 29 .?44  304.6 -24.4 54.1 

0.06 1.404 R7.2 0 . 4 4 6  18.195 5 t 8  171.8 0 .9850  35.406A 
ONE 29.344 3 0 6 . 6  -24.4 54.1 * 

0.33 1.402 82.2 0 .947  18.1R2 16.0 171.9 0.9710 35.3931 
UNE 29.344 304.6 -24.4 54.2 

0.32 1.400 77.3 0.948 18.149 26.2 172.0 0.9430 35.355A 
ONE 29.344 304.6 -24.4 54.4 

0.02 1.398 72.3 0 .950  lH.C97 36.4 172.3 0.9000 35.294A 
CINE 29.?44 394.6 -24.4 5 4 . 7  

0 . 0 2  1.396 67.3 0.953 18.030 46.6 172.6 0.845D 35.214A 
ONE 29.344 304.6 -24.4 55.0 

AYRIVAL DATE = 2453010.0 

0.C4 1.406 111.R 0.952 17.523 315.2 533.2 0.844 34.2ClA 
TWO 3C.935 305.8 -24.0 57.5 

0.15 1.406 107.0 0.949 17.600 325.1 532.9 0.897 34.3031 
T H O  30."35 305.8 -24.0 57.0 

0 . m  1.406 102.1 n.947 17.662 335.1 532.7 0.939 3 4 . 3 8 6 ~  
THO 3C.935 305.8 -24.C 56.7 

0.18 1.405 97.2 0.945 17.7(r7 345.1 532.6 0.968 34.446A 
TU0 30.935 305.8 -24.0 56.4 

-0.51 1.404 92.4 0.945 17.734 355.2 532.5 0.984 34.4841 
ONE 30.935 305.8 -24.0 56.3 

-0.11 1.403 87.4 0.944 
ONE 30.935 305.8 -24.0 

-6.06 1.402 82.5 0.945 
ONE 38.935 305.8 -24.0 

-0.04 1.400 77.6 0.947 
ONE 30.935 305.8 -24.0 

-0.03 1.39R 72.6 0.949 
ONE 30.935 305.8 -24.P 

-0.13 1.396 67 .6  0.952 
ONE 36.935 305.8 -24-P 

17.742 5.3 172.4 0.9860 34.4981 
56.2 

17.730 15.4 172.5 0.9720 34.4886, 
56.3 

17.701 25.6 172.6 0.9450 34.4574. 
56.5 

17.654 35.8 1?2.8 0.9030 34.405A 
56.8  

17.591 46.0 173.1 0.8490 34.337A 
57.1 

ARRlVAL O A T F  = 2453210.0 

0.10 1.4C5 112.1 0.951 17.159 314.6 533.8 0.841 33.477A 
1kO 29.071 307.1 -23.7 59.7 

0.13 1.406 107.3 0.948 17.230 324.5 533.5 0.894 33.565A 
THO 29.071 307.1 -23.7 59.2 

0.19 1 . ~ 5  102.4 0.546 
1kO 29.071 307.1 -23.7 

17.287 334.5 533.3 0.937 
58.8 

33.6371 

0.4t 1.405 97.5 0.944 17.329 344.5 533.1 0.967 33.690A 
TWO 29.071 307.1 -23.7 58.5 

-2.13 1.504 92.6 0.943 17.454 354.6 533.1 0.984 33.723A 
0NT 29.071 307.1 -23.7 $8.4 

- P . ~ o  1.403 87.7 0.943 
ONE 29.071 307.1 -23.7 

17.361 
59.3 

4.7 173.0 0.9860 33.136A 

-0.16 1.401 82.8 0.944 17.351 14.8 173.1 0.9740 33.729A 
ONk 29.071 307.1 -23.7 58.4 

-0.12 1.399 77.9 @.945 17.325 24.9 173.2 0.9410 33.703A 
ONE 29.b71 307.1 -23.7 58.6 

1.79 0.104 115.7 

1.80 0.105 155.3 

1.02 0.106 154.9 

1 - 8 9  0.107 154.7 

1.58 0.107 154.6 

1.72 0.107 154.6 

1.74 0.107 154.8 

1.75 0.107 155.G 

1.76 0.106 155.5 

1.76 0.105 156.0 

1.74 0.097 154.C 

1.73 0.099 153.5 

1.70 0.100 153.1 

1.59 0.100 152-9  

2.2R 0.101 152.8 

1.88 0.101 152.8 

1.83 0.101 153.0 

1.81 0.100 153.2 

1-80 0.099 153.6 

1.79 0.098 154.2 

1.70 0.091 152.0 

1.66 0.092 151.5 

1.59 0.093 151.2 

1.37 0.094 151.0 

4.10 0.094 150.8 

2.07 0.095 150.8 

1.93 0.094 151.0 

1.87 0.094 151.3 

62.7 26.5 0.110 

63.2 26.6 0.169 

63.6 26.7 0.169 

63.9 26.8 0.168 

64.1 26.7 0.168 

64.1 26.8 0.168 

64.0 26.8 0.169 

63.8 26.7 0.169 

63.5 26.7 0 .170  

63.1 26.6 0.170 

61.7 

62.2 

62.6 

62.9 

63.0 

63.1 

63.0 

62.8 

62.5 

62.1 

60.6 

61.1 

61.6 

61.9 

61 .n 

62.0 

62.0 

61.0 

26.3 0.166 

26.4 0.165 

26.5 0.164 

26.5 0.164 

26.7 0.16+ 

26.7 0.164 

26.6 0.164 

26.6 0.165 

26.5 0.1b5 

26.4 0.166 

26.1 0.162 

26.2 0.161 

26.3 0.161 

26.3 0.160 

27.1 0.160 

26.5 0.160 

26.5 0.160 

26.4 0.161 
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1983 
EARTH-NEPTUNE 

DEPART ARM 1 V€ SPEEO 
O V l  

R A  
O V Z  

OECL 
ov 1 

I 1  
LEG 

V 1 P S I  1 ECCEN 
CDlST R A S  OECLS 

SMA T H f l l  7HET2 PERlH 
LAMOA 

APHEL I 2  v 2  PSI  2 R A DECL SPEED 

45410.0 53210.0 0.515 212.1 -13.4 -0.09 1.397 12.9 0.94R 11.283 35.1 173.4 0.9010 33.6601 1.84 0.093 151.1 61.5 26.3 0.161 
11.C8 4 .91  16.05 ONt 29.671 307.1 -23.7 58.8 

4542C.P 51210.0 0.585 212.5 -13.3 -C.O8 1.395 68.0 0.950 11.228 45.3 113.6 0.8530 33.602A 1.82 0.092 152.2 61.1 26.2 0.162 
12.81 4.98 11.79 ONE 29.071 301.1 -23.1 59.2 

45330.0 53410.0 

45340.C 53410.0 

45350.0 53410.0 

45360.0 53410.@ 

45370.0 5341c.o 

45380.0 53410.0 

45390.0 53413.0 

45400.0 5 3 4 1 0 . ~  

454in.o 534io.n 

45420.0 53410.0 

ARRIVAL DATE 9 2453410.0 

0 . 6 ~ 4  244.4 -21.0 0.15 1.405 112.4 0.950 16.851 313.9 534.3 0.837 32.8661 
13.29 4.94 18.24 TWO 31.038 306.3 -23.3 6 l .A  

C.534 245.3 -21.0 0.19 1.4C5 lO7.6 0.947 16.917 323.8 534.1 0.891 32.9431 
11.55 4.94 16.48 TWO 31.038 308.3 -23.3 61.q 

0.472 244.2 -20.5 C.29 1.405 102.7 0.945 16.910 333.8 533.9 0.935 33.0061 
19.Pfl 4.93 15.01 TU0 31.038 308.3 -23.3 60.9 

0.425 240.1 -18.8 0.51 1.405 91.8 0.943 17.009 343.9 533 .1  0.966 33.0531 
8.99 4.93 13.91 TWO 31.038 308.3 -23.3 60.7 

0.548 206.3 -70.0 -18.26 1.404 92.9 0.942 17.033 353.9 533.6 0.983 33.082A 
11.19 4.95 16.85 ONE 31.C.38 308.3 -23.3 61.1 

0.391 226.6 -19.5 
8 . 2 4  4.97 1 3 - 1 6  

-0 .54  1.402 88.0  c.942 
ONE 31.@38 308.3 -23.3 

11.040 
60.5 

4.0 113.6 0.9860 33.0941 

0.411 220.2 -16.6 -?.28 1.401 83 .1  0.943 17.032 14.2 113.1 0.9750 33.0894. 
8.67 4.93 13.59 ONE 31.038 30R.3 -23.3 6 0 . 5  

0 . 4 5 2  215 .6  -14.8 
9.60 4.93 1 4 - 5 3  

-0.19 1.399 78.2 0.944 
ONE 31.C38 308.3 -23.3 

2 4 . 3  173.8 0.9490 33.0611 

q.5in 2 1 3 . 3  - 1 3 . n  - 0 . 1 5  1 . 3 ~ 7  73.3 r . 9 4 6  16.q70 34.5 173.9 0.Y1ou 33.0311 
10.97 4 . 9 4  15-91 ONF 31.P3H 308.3 -23.3 h0.1 

0.579 213.1 -13.6 -0.13 1.395 68.3 0 .949  16.920 44 .6  114.2 0 . 8 5 8 0  32.981). 
12.68 4.94  11.62 ONE 31.038 308.3 -23.3 61.3 

1.66 0.085 149.9 

1.60 0.086 149.4 

1.50 0.087 149.1 

1.21 0.088 148.8 

20.03 0.089 148.7 

2.30 0.089 148.1 

2.03 0.089 148.8 

1.94 0.088 149.1 

1.H9 0.087 lkY.5 

1.85 0.086 150.1 

59.6 

60. I 

60.6 

60.9 

59.1 

61.0 

61.0 

60.8  

60.5 

60.2 

25.8 0.159 

25.9 0.158 

26.0 0.151 

26.0 0.157 

31.1 0.160 

26.4 0.157 

26.3 0.157 

26.2 0.151 

26.1 0.158 

26.0 0.159 

ARRIVAL 0 A l t  - 2453610.0 

45330.0 5361'2.0 0 . 6 C R  245.1 -21.0 0 . 2 0  1.405 112.7 0.950 16.591 313.2 534.8 0.833 32.350A 1.62 0.019 141.7 58.6 25.6 0.156 
13.42 4.92 i n . 3 3  iw3  29.090 3 ~ 9 . 6  -23.r 63.9 

4534c.0 53610.0 0 . 5 3 ~  246.1 -21.0 0 . 7 6  1.405 107.9 0.947 16.652 323.2 534.6 r.888 3 2 . 4 1 7 ~  1.55 0.081 1+1.2 59.1 25.7 0.155 
11-65  4.91 16.56 1 W 1  29.090 309.6 -23.0 6 3 . 4  

45350.0 51610.0 0.416 245.1 -20.4 0.37 1.405 103.0 0.944 16.702 333.2 534.4 0.932 32.412A 1.42 0.082 146.8 59.6 25.8 0.154 
10.16 4.90 15.06 TWO 29.090 309.6 -23.0 63 .1  

45360.n 53610.0 0.427 241.8 -18.6 0.w 1.404 98.1 0 . 0 4 2  16.139 343.2 534.3 0.964 32.513A 1.08 0.683 146.5 59.9 25.8 0.154 
9.04 4.90 13.94 TWO 29.090 309.6 -23.0 62.8  

45370.P 53610.0 0 . 4 3 4  242.2 8 .1  8.51 1.403 93.3 0 .941  16.161 353.3 534.2 0.983 3 2 ~ 5 4 0 A  -6.14 0.083 146.4 66.6 23.5 0.154 
9.20 4.90 14.10 TWO 29.090 309.6 -23.0 62.7 

0.390 221.4 -20.8 
8.23 4.90 13.12 

-0 .84 1.402 86.4  0.941 
ONE 29.090 309.6 -23.0 

16.769 
62.6 

3.4 174.2 0.9870 32.551A 2.60 0.083 146.4 60.0 26.3 0.154 

' 45390.0 53610.0 0 . 4 P R  221.1 -17.4 -0.41 1.400 83.5 0.942 16.762 13.5 114.2 0.9660 32.541A 2.15 0.C83 146.5 60.0 26.1 0.154 
8.62  4.90 13.51 ONE 29.090 309.6 -23.0 62.6 

454CO.O 53610.0 0.44R 216.4 -15.3 -0.27 1.399 lR.5 0.Q43 16.740 23.6 114.3 0.9520 32.529A 2.01 0.083 146.8 59.8 26.0 0.154 
9.52 4.90 14.42 ONE 29.040 309.6 -23.0 6 2 . 8  

45410.C 53610.0 0.5r.5 214.0 -14.2 -0.21 1.397 73.6 0.945 16.706 33.8*114.4 0.9130 32.4981 1.93 0.082 141.2 59.6 25.9 0.155 
10.86 4.91 15.76 ONE 29.090 309.6 -23.0 63.0 

45420.0 53blC,.0 0.514 213.1 -13.9 -0.18 1.3Q5 6R.7 0.94R 16.659 43.9 114.6 @a8620 32.456A 1.88 0.081 141.1 59.2 25.8 0.156 
12.54 4.92 11-45 ONE 29.090 309.6 -23.0 63.4  

4543C.O 53610.0 0.650 214.9 -14.3 -0.16 1.392 63.7 0.952 16.602 54.0 11c.9 0.1990 32.4061 1.85 0.080 148.5 58.8 25.1 0.151 
14.48 4.93 19.40 ONE 29.090 309.6 -23.0 63.8 i 

ARRIVIL D A T E  = 2453810.0 

45330.0 53810.C 0.614 245.1 -21.3 0 .25  1.404 113.1 0.949 16.370 312.5 535.3 0.828 31.9136, 1.58 0.074 145.2 57.1 25.4 0.153 
13.55 4.89 18-44  TWO 30.841 31C.8 -22.6 66.0 

45340.0 53810.C 0.542 246.9 -21.0 0.32 1.405 108.2 0.946 16.428 322.5 535.1 0.884 31.971A 1.50 0.075 144.7 58.2 25.5 0.153 
11-76 4.88 16.65 TWO 30.841 31C.8 -22.6 6 5 . 5  

45350.0 53810.0 0.480 246.0 -20.3 0.45 1.404 103.3 0.944 16.415 332.5 534.9 C.930 32.0191 1.35 0.C71 144.3 58.6 25.5 0.152 
10.25 4.A8 15.13 TWO 30.841 31L.8 -22.6 65.2  

45360.0 53810.C 0.430 242.9 -18.5 
9.10 4 - 8 7  13.98 

0.81 1.404 98.5 0.942 
TWO 30.841 31C.8 -22.6 

16.509 342.5 534.8  0.962 
64.9 

32.0564 0.98 0.017 144.0 58.9 25.5 0.151 

45310.C 53810.0 0.410 240.3 -4.1 4.68 1.403 93.6 0.941 16.531 352.6 534.1 0.982 32.0791 -2.91 0.078 143.5 59.4 24.4 0.151 
8.b5 4.87 13.52 TWO 3C.841 31U.R -22.6 64.7 

45380.0 53810.0 0.390 228.2 -22.5 -1 .23 1.402 88.7 0.960 16.539 2.1 174.1 0.9870 32 .090~  2.98 0.078 143.9 59.0 t6.2 0.151 
8.22 4 - 8 7  13.10 ONE 30.841 310.8 -22.6 64.6 

45390.0 53810.0 l l .406 222.1 -18.2 -0.55 1.400 83.8 0.941 16.533 12.8 174.1 0.9180 32.088A 2.29 0,078 144.0 59.0 26.0 0.151 
8.57 4.81 13.44 ONE 3C.841 310.8 -22.6 64.7 
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19113 
EARTH-NEPTUNE 

DEPART ARRIVE SPEED R A OtCL 
ov1 ov2 O V T  

45400.C 53810.0 0.445 217.3 -15.9 
9.44 4.88 14.31  

45410.0 53810.0 n . 5 ~ 0  214.8 -14.7 
10.74 4.88 15.62 

45420.C 53810.0 0.568 214.3 - 1 4 . 3  
32.40 4.89 17.29 

4543C.C 53810.0 0.643 215.5 -14.5 
14.31 4.90 19.22 

I 1 V 1 PSI 1 ECCtN SMA THE11 THE12 PERIH APHEL I 2 V 2 P S I  2 R A DECL SPEED 
LEG C D l S T  R A S  OECLS LAMflA 

-0.36 1.398 78.9 0.942 16.513 22.9 174.8 0.9540 32.013A 2.09 O.Cl8 144.2 58.9 25.8 0.152 
ONE 30.841 31C.8 -22.6 64.8 

-0 .28  1.396 14.0 0.944 16.482 33.1 174.9 0.9110 32.047A 1.98 0 . 0 7 1  144.6 58.6 25.1 0.152 
ONE 30.841 31C.8 -22.6 65 .1  

4 - 2 3  1.394 69.0 0.947 16.439 43.2 115.1 0.8660 32.011A 1.92 0.076 145.2 58.3 25.6 0.153 
UNE 30.841 310.8 -22.6 65.4 > 

- 0 d C  1.392 64.1 0.051 
ONE 30.841 31C.8 -22.6 

16.386 
65.8 

1 - 0 7  0.074 145.9 5 1  - 9  25.5 0.154 

ARRIVAL DATE - 2454010.0 

45330.@ 54010.0 C.619 246.4 -21.0 0.30 1.404 113.r 0.949 16.183 311.8 535.8 ‘2.824 31.5421 1.55 0.069 142.4 56.1 25.1 0.151 
13.68  4.87 1 8 - 5 6  T U 0  29.397 312.0 -22.2 68.1 

45340.0 5401L.0 C.547 2 4 7 . 1  -20.9 n . 3 1  1.4C4 1C8.6 0.946 16.237 321.8 535.6 O.881 31.5931 1.45 0.071 141.9 57.2 25.2 0.150 
11.88 4.86 10.74 TWO 29.397 312.0 -22.2 67.h 

4535c.r  54010.0 0 . 4 8 4  247.5 -20.3 
10.34  4.86 15.20 

0.52 1.4C4 103.1 0.943 
TWO 29.397 312.0 -22.2 

16.281 331.8 535.4 0.921 
67.2 

31.636A 1.28 0.012 141.5 57.6 25.3 0.149 

4 5 3 6 0 4  540lC.O 0 . 4 3 3  244.1 -18.4 0.90 1.4G4 9R.8 0 .941  1 6 . 3 1 4  3 4 1 . 8  535.3 0.961 31.6681 0.89 0.073 141.3 58.0 25.3 0.149 
9.17 4.85 14.02 TWO 29.397 312.0 -22.2 67.0 

45310.C 54C10.0 0.4C6 240.6 -7.9 3 -62  l r 4 C 3  93.9 0.940 16.335 351.9 535.2 0.9R1 31.6896. -1.85 0.073 141.2  58.4 24.5 0.149 
8.57 4.85 13.42 T U 0  29.397 312.0 -22.2 h6.8 

45380.0 54010.0 0.391 229.0 -24.6 
8.23 4.85 1 3 . O f l  

- 1 .75  1.401 89.9 0.940 
ONE 29.397 312.0 -22.2 

1 6 . 3 4 3  
66.7 

2.0 115.2 0.9870 31.6996 3.50 0.013 141.1 58.0 26.1 0.149 

45390.0 5401C.O 0.4r4 223.0 -19.1 -0.72 1.400 84.1  0.940 16.338 12.1 175.2 C.9790 31.6911 2.45 0.073 141.3 58.1 25.8 0.149 
R.52 4.85 13.37 ONE 29.397 312.0 -22.2 66.7 

4540C.G 54010.0 0.441 218.2 -16.5 -C.46 1.398 19.2 0 .941  16.321 22.2 115.3 0 .9560  31,6856 2.11 0.073 141.5 58.0 25.7 0.149 
9.35 6 - 8 6  14.21 ONE 29.397 312.0 -22.2 66.9 

45410.P 54010.C 0.496 215.5 -15.1 -0.35 1.396 74.3 0.944 16.291 32.3 175.4 0.9200 31.663A 2.04 0.012 141.9 57.7 25.6 0.150 
10.63 4.86 15.49 ONE 29.397 312.0 -22.2 67 .1  

0.562 214.9 -14.7 
12.25 4 . 8 7  17.12 

-0.29 1.394 69.4 0.946 
ONE 29.397 312.0 -22.2 

16.152 
67.4 

42.4 115.6 0.8710 31.6336 1.96 0.071 142.4 57.4 25.4 0.151 

4543C.0 54010.0 O.637 216.0 -14 .8  - r . 2 5  1.392 64.5 0.950 16.203 52.5 175.8 0.8100 31.590A 1.90 0.070 143.1  57.0 25.3 0.152 
14.15 4.R8 1 9 - 0 3  ONE 29.397 312.0 -22.2 67.8 

ARRIVAL DATE =‘245421@.0 

45330.0 54210.0 0.625 247.1 -71.1 0.35 1.404 113.8 C.949 16.024 311.0 536.2 0.819 31.2291 1.51 0.065 139.5 55.8 24.9 0.149 
13.H3 4.86  18-68 Tho 30.405 313.3 -21.8 70.1 

4534F.0 54210.0 0.552 248.5 -20.9 0 . 4 3  1.404 108.9 0.945 16.075 321.0 536.0 0 . 8 7 1  31.213A 1.41 0.066 138.9 56.3 25.0 0.148 
12.G0 4.85 16.85 T U 0  3C.405 313.3 -21.8 69.7 

45350.0 54210.0 0.488 247.9 -20.3 0.38  1.404 104.0 0 .943  16.117 331.1 535.9 0.924 31.310A 1.23 0.067 138.6 56.7 25.1 0.147 
10.44 4 . 8 4  15-28 T U 0  30.405 3 1 3 . 3  -21.8 69.3 

45360.0 54210.0 0 . 4 3 6  245.2 - 1 8 . 4  0.57 1.4C3 99.2 0.941 16.149 341.1 535.8 C.929 31.338A 0.82 0.068 138.3 57.1 25.0 0.147 
9.24 4 .83  14.07 T k O  30.405 313.3 -21.8 69.0 

45370.0 54210.0 0.4C6 241.4 -9.8 3.13 1.402 94.3 0.939 16.169 351.2 535.7 0.980 31.351A -1.36 0.069 138.2 51.5 24.4 0.141 
8 .51  4 . 8 3  13.40 TU0 3C.4C5 313.3 -21.8 68-24 

4538C.O 54210.0 C.392 229.5 -27.5 -2.50 1.401 89.4 0.939 16.177 1.3 175.6 0.9870 31.366A 4.24 0.069 138.2 57.0 26.1 0 .147  
8.27 4.83 13.10 ONE 30.405 3 1 3 . 3  -21.8 68.8 

45390.0 54210.0 0.492 224.0 -20.1 
8.48  4 .83  13.31 

-0.91 1.40@ 84.5 0.939 
UNE 30.405 3 1 3 . 3  -21.8 

16.173 
6 8 . 8  

11.4 175.1 0.9800 31.366A 2.63 0.069 13R.3 57.2 25.6 0.147 

45400.0 54210.0 0.437 219.1 -17.2 -0.56 1.398 79.6 0.941 16.151 21.5 175.7 0.9590 31.356& 2.26 0.069 138.5 51.1 25.5 0.147 
9.27 4.84 14.11 ONE 30.405 313.3 -21.8 68.9 

45410.0 54210.0 0.491 216.3 -15 .6  -0.42 1.396 74.7 0.943 16.130 > l a %  175.8 0.9230 31.3371 2.10 0.068 138.9 56.9 25.4 0.148 
11.51 4.84  15.36 ONE 30.405 313.3 -21.R 69 .1  

45420.0 54210.0 0.557 215.6 -15.5 4 - 3 4  1.394 69.8 0 . 9 4 6  16.093 41.7 176.0 0.8750 31.312A 2.00 0.067 139.4 56.5 25.2 0.149 
12.11 4.85 16.96 ONE 3C.405  3 1 3 . 3  -21.R 69.4 

15430.0 5421C.O 0.631 216.6 -15.1 -0.30 1.392 64.9 0.949 lb .04R 51.7 176.2 0.8150 31.2801. 1.92 0.065 140.1 56.2 25.1 0.150 
13.99 4.86  18.85 ONt 3C.405  313.3 -21.8 b9.8 

ARLIVbL DATE = 2454610.0 

45330.0 54610.0 0.636 248.5 -21.1 0.43 1.404 114.5 0.949 15.776 309.5 537.1 C.809 30.143A 1.45 0.051 132.6 54.1 24.5 0.146 
14.13 4.83 18.96 TkU 2S.857 315.7 -21.G 74.1  

45340.P 54610.0 0 . 5 t 3  25C.1 -20.9 0.52 1.404 109.7 0.945 15.822 319.5 536.9 0.869 30.176A 1.33 0.058 132.2 54.6 24.6 0.145 
12.27 4.82 17.09 T U 0  29.857 315.7 -21.0 73.7 

45350.0 54610.0 0.497 249.9 -20.2 
10.66 4.81 15.41  

0.70 1 . 4 ~ 4  1 w . n  0.942 
TkO 29.851 315.7 -21.0 

15.861 329.5 536.8 0.918 
73.3 

30.803A 1.13 0.060 131.9 55.0 24.6 0.144 

45360.0 54610.0 0.443 241.5 -18 .4  1.C9 1.403 99.9 0.940 15.891 339.6 536.7 0.955 30.825A 0.71 0.061 131.1 55.4 24.6 0.144 
9.39 4.81 14.20 TU0 29.857 315.7 -21.0 73.0 
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1983 
EARTH-NEPTUNE 

DEPART ARRIVE SPEED R A OECL I 1 V 1 PSI 1 ECCEN SMA 1HETl THE12 PERIH APHEL I 2 V 2 P S I  2 R A OECL SPEED 
OVI ov2  o w  L E G  c n i s i  R A S  OECLS LAMOA 

4531C.G 54610.0 0 . 4 t 8  243.5 -12.0 2.65 1.402 95.0 0.939 15.909 349.1 536.6 0.918 30.840A -0.89 0.061 131.6 55.7 24.1 0,143 
8 .61  4.80 13.42 TU0 29.851 315.7 -21.0 12.8 

45380.0 54610.0 0.4G6 229.0 -38.6 -5.62 1.401 90.1 0.938 15.911 359.8 536.5 0.988 30.841A 1.36 0.062 131.6 55.0 26.1 0.143 
8.56 4.R1 13 .31  ONE 29.851 315.7 -21.0 12.8 

45390.0 54610.0 0.399 226.1 -22 .4  
8.41 4.80 13.21 

-1.38 1.399 85.2 0.938 
ONE 29.051 315.7 -21.0 

15.915 
72.8 

9.9 176.6 0.9830 30.848A 3.09 0.062 131.6 55.4 25.4 0.143 

45400.0 54610.C 0.431 221.1 -18.6 -0.80 1.397 AO.3  0.939 15.902 20.0 116. t  0.5630 30.841A 2148 0.061 131.8 55.4 25.2 0.144 
9.12 4.81 13.92 ONE 29.851 315.7 -21.0 12.9 1 

4541C.0 54610.0 0 .481  218.0 -16.7 -0 .58  1.396 15.4 0.941 15.819 30.0  116.7 0.9300 30.829A 2.23 0.060 132.1 55.2 25.0 0.141 
10.29 4.81 15.10 ONE 29.857 315.1 -21.0 13.0 

45420.0 54610.0 0.545 211.1 -15.R -0.46 1.393 75.6 0.944 15.841 40.1 116.8 0.8840 30.811A 2.08 0.059 132.6 54.9 24.9 0.145 
11.03 4.82 16.65 ONE 29.851 315.7 -21.0 73.3 

4543C.0 54610.0 0.618 211.9 -15.8 - 0 . N  1.391 65 .1  C.948 15.807 50.1 117.0 0.8260 30.788A 1.98 0.058 133.2 54.6 24.1 0.146 
13.66 4.83 18.49 ONE 29.L157 315.7 -21.0 13.7 

ARRIVAL OATE = 2455010.0 

45330.0 55010.0 9.649 249.9 -21.2 P .51  1.403 115.3 0.949 15.602 307.8 531.8 0.198 30.4051 1 - 4 0  0.050 124.5 52.1 24.0 0.144 
14.46 4.81 19.21 TkO 29.352 318.1 -20.2 11.9 

45340.C 55010.0 0.514 251 .1  -21.0 0 .61  1.404 l l C . 4  0.945 15.644 311.9 531.1 0.860 30.428A 1.26 0.052 124.3 53.1 24.1 0.143 
12.56 4.00 1 7 . 3 6  TUO 29.352 318.1 -20.2 77.5 

4535o.c 5soio.o 0 .501  251.8 -20.3 0.79 1.403 105.5 0.942 15.680 320.0 537.6 0.911 3 0 . 4 4 8 ~  1.04 0.054 124.1 53.5 24.2 0.142 
10.90 4.19 15.69 TU0 29.352 318.1 -20.2 71.2 

45360.0 55010.0 0.456 249.8 -18.5 1 -18  1.403 100.6 0.940 15.7Cl 338.G 531.5 0 . 9 5 0  30.4641 0.62 0.055 124.0 53.8 24.1 0 .141  
9.57 4.19 14.35 TU0 29.352 310.1 -20.2 76.9 

45319.0 55010.0 0.412 245.9 -13.3 2.42 1 . 4 0 2  95.8 0.938 15.725 348.1 537.4 0.916 30.4151 -0.66 0.055 123.9 54.2 23.8 0 .141  
8.70 4.18 13.4% T H O  29.352 318.1 -20.2 16.7 

45380.P 5501C.0 C.646 161.7 -78.9 -25.02 1.401 9C.R 0.937 15.734 358.3 537.4  0.987 30.481A 26.15 0.056 123.9 51.0 31 .1  0.147 
14.39 4.03 19.22 ONE 29.352 318.1 -20.2 17.2 

0 .397  22R.I -25.4 
8.37 4.1R 13.15 

-2.06 1.399 Rh.O 0.937 
ONE 29.352 318.1 -2C.2 

15.734 
76.b 

8.3 171.4 0.9850 30.4836 53.11 25.2 0.141 

45409.C 55’31C.O 0.424 223.1 -20.2 -1.3Q 1.397 R1.1 0.938 15.123 1R.4 117.4 0.9680 30.479A 2.15 C.055 124.1 53.9 24.9 0 .141  
8.97 4.18 13.75 CINE 29.352 318.1 -20.2 16.7 

45410.0 55010.0 0.412 219.8 -11.8 -0.76 1.395 16.2 0.940 1 5 + 7 C 4  2l3.4 177.5 0.9310 30.4706 2.3A 0.054 124.4 53.1 24.1 0.142 
10.C7 4.79 14.86 ONE 29.352 318.1 -20.2 76.8 

45420.0 55010.0 0.534 218.6 -16.7 -0.60 1.393 71.4 0.943 15.675 38.4 177.6 0.8930 30.4581 2.18 0.C53 124.1 53.5 24.5 0.142 
11.55 4.80 16-35 ONE 29.352 318.1 -20.2 11.9 

13.33 4.81 1R.14 ONE 29.352 318.1 -20.2 77.4 
45130.0 5501C.O 0 . 6 P 5  219.2 -16.5 -0.51 1.391 66.5 0.947 15.640 48.4 177.7 0.8370 30.4434 2-05 0.052 125.1 53.2 24.4 0.144 

ARRIVAL OATE = 2455410.0 

45340.C 55410.0 0.581 253.4 -21.0 0.69 1.403 111.2 0.945 15.523. 316.2 538.4  C . 8 5 0  30.197A 1.20 0.047 115.2 51.8 23.8 0.142 
12.16 4.19 17.65 T W l l  29.031 32C.5 -19.3 81.2 

45350.0 55410.0 0 .511  253.8 -20.3 0.87 1.403 106.3 0.942 15.557 326.3 538.3 0.903 30.210A 0.91 0.049 115.3 52.2 23.8 0.140 
11.15 4.78 15.93 TU0 29.638 326.5 -19.3 80.8  

45360.0 55410.0 0.459 252.1 -18.7 1.25 1.403 101.4 0.939 15.583 336.4 538.2 0.945 30.221A 0.56 0.050 115.3 52.5 23.8 0.140 
9.76 4.71 1 4 . 5 3  TWO i’9.038 320.5 -19.3 80.6 

45310.0 55410.0 6.411 248.4  -14.2 2.29 1.402 96.5 0.938 15.6C1 346.5 538.2 0.913 30.229A -0.53 0.051 115.4 52.8 23.5 0.139 
8 - 0 1  4.71 13.58 ‘ T U 0  29.038 320.5 -19.3 8G.4 

45380.0 55410.0 C.52C 251.3 28.3 16.53 1.400 91.7 0 . 9 3 1  15.610 356.5 538.1 C.981 30.2331 -14.81 0.051 115.4 54.2 19.0 0.141 
11.20 4.78 15.99 T k O  29.038 320.5 -19.3 80.4 

45390.0 5541P.7 0.797 230.0 -29.R 
8 .31  4.77 13.14 

-3.12 1.399 86.8 0.937 
ONt 29.038 32C.5 -19.3 

15.611 
80.3 

6.7 178.1 0.9860 30.2351 4-81, 0.051 115.5 52.4  25.2 0.139 

C5400.0 55410.0 0.418 225.3 -22.2 -1.46 1.397 H1 .9  0.938 15.602 1 6 L l  118.2 0.9120 30.233A 3.09 0.051 115.6 52.5 24.6 0.139 
8.84 4.17 13.61 ONE 29.038 320.5 -19.3 R0.3 

4541n.n 55410.0 0.463 221.1 -19.1 -0.97 1.395 77.0 0.939 15.585 26.8 118.2 0.9430 30.221A 2.56 0.050 115.7 52.4 24.4 0.140 
9.85 4.71 14.63 ONE 29.038 320.5 -19.3 80.4 

45420.0 55410.0 0.522 220.3 -17.6 -C.l4 1.393 12.2 0.942 15 .5bl  36.8 118.3 0.9010 30.220A 2.30 0.04Y 115.8 52.2 24.2 0.141 
11.21  4.78 16.06 ONE 29.038 32G.5 -19.3 80.6 

45430.0 55410.0 0.592 220.6 -11.2 -0.62 1.391 61.3 0.945 15.529 46.1 178.4 0.8480 30.2104 2.12 0.048 116.0 52.0 24.1 0.142 
13.00 4.79 11.79 ONE 29.038 320.5 -19.3 80.9 

ARRIVAL OATE * 2455810,O 

45340.0 55810.0 0.6OC 255.1 -21.1 0.76 1.403 112.1 0.946 15.448 314.5 539.1 0.840 30.055A 1.15 0.044 105.3 50.7 23.4 0.141 
13.19 4.78 11.98 TU0 29.009 322.8 -18.4 84.6 

45350.@ 55810.0 0.529 255.8 -20.4 0.95 1.403 101.2 0.942 15.419 324.6 539.0 0.R95 30.063A 0.91  0.056 105.6 51.1 23.5 0.140 
11.43 4.17 16.20 TkO 29.009 322.8 -18.4 84.3 
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1983 
EARTH-NEPTUNE 

OEPART ARRIVE SPtEU R A O t C L  I 1 V 1 P S I  1 ECCEN SUA THETl  THE12 PERtH APUEL 
DV1 0'42 OVT LEG CI)lST R A S  OECLS LAMOA 

45360.0 5 5 ~ 1 0 . 0  0.468 254.4 - 1 8 . ~  1.30 1 . ~ 0 ~  1 ~ 2 . 2  0.939 i h . s w  334.7  538.9 0.939 30.0701 
9.98 4.16 14.14 Tho 29.n09 322.8 -18.4 84.1 

45370.0 55810.0 0.473 251.0 -15.0 2.20 1.4(32 91.4 C.938 15.522 344.8 538.9 0.969 30.0711 
8-94  4.16 13.10 TWO 29.C09 322.8 -18.4 H3.4 

45380.6 55810.0 0.424 248.4 4.5 
8.9b 4.76 13.13 

45390.0 55810.0 0.4C3 231.1 -36.4 
8 .51  4.16 13 .21  

45400.0 55810.0 0.413 221.6 -24.5 
0.12 4.16 13.48 

45410.0 55810.0 0.454 223.8 -20.5 
9.65 4.16 14.41 

45420.0 55810.0 0.511 222.0 - 1 8 . 1  
11.CO 4.11 15.17 

45430.0 55810.0 0.579 222.1 -18.0 
12.68 4.18 11.46 

1.69 1.40C 92.5 0.931 
IN0 29.004 322.8 -18.4 

-5.00 1.399 87.6 0.936 
ONE 29.009 322.8 -18.4 

-1.92 1.391 
ONE 29.009 

R2.7 
322.8 

0 . 9 3 1  
-18.4 

-1 .21  1.395 77.9 0.939 
ONE 29.P09 322.8 -18.4 

-0.91 1.393 73.0 0 .941  
ONE 29.C09 322.8 -16.4 

-0.14 1.391 68.2 0.944 
ONE 29.009 322.8 -18.4 

15.532 354.9 538.9 0.986 30.017A 
83.n 

15.533 5.0 118.9 0.9880 30.0781 
83.8 

15.521 15.0 118.9 0.9160 30.018A 
83.13 

15.512 25.1 178.9 0.9490 30.0151, 
83.9 

15.490 35.0 119.0 G.9100 30.071A 
84.0 

15.462 45.0 179.0 0.8580 30.0651 
84.9 

I 2 V 2 P S I  2 R A DECL SPEED 

0.50 0.G47 105.9 51.4 23.4 0.139 

-0.44 0.C48 106.1 51.7 23.2 0.130 

-3.98 0.C48 106.2 52.4 21.4 0.138 

6.66 0.048 106.3 51.0 25.5 0.130 

3.54 0.048 106.3 51.3 24.5 0.130 

2.18 0.041 106.3 51.3 21.2 0.138 

2.43 0.046 106.3 51.2 24.0 0.139 

2.21 0.045 106.2 51.0 23.8 0.140 
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1984 
EARTh-NEPTUNE 

GEPART A R R I V E  SPtEU R A OECL I 1 V 1 P S I  1 ECCEN SMA THE11 7HET2 PERIH APHEL 
O V I  o v 2  n v i  LEG COIST R A S  OECLS LAMOA 

ARRIVAL DATE %441580.0 

ARRIVAL DATE 2441780.0 

45140.0 47180.0 0.635 253.4  -19.0 1.44 1.610 99.1 1.547 -1.167 345.0 486.4 0.966 NA 
14.10 17.82 31.92 ONE 2 9 . n ~ ~  271.6 -28.8 9.3 

45750.0 41780.0 0 . 6 P b  248.5 -18.8 1.19 1.610 93 .3  1.562 -1.156-354.6 485.9 C.986 NA 
13.45 11-87 31.22 ONE 29.808 211.4 -28.8 9.2 

45760.0 411R0.0 0.6C2 242.2 -18.1 1.15 1.610 81.2 1.566 -1.747 4.6 125.8 0.9890 NA 
13.21 11.91 31.18 ONE 29.808 271.4 -28.8 9.2 

45710.0 4 i ino .o  c.629 235.9 -11.3 0.96 1.609 81.0 1.559 -1.740 14.8 126.0 0.9130 NA 
13.94 17.95 31.90 ONE 29.808 271.4 -28.6 9.7 

ARRIVAL DATE = 2441980.0 

45130.0 47980.0 0.629 253.3 -11.9 
13.95 15.72 29.66 

1.89 1.511 102.8 1.414 
ONE 30.280 212.1 -28.8 

-2.782 338.1 490.9 F . 9 4 4  
10.5 

NA 

45740.0 41980.0 0.585 249.1 -18.3 1.42 1.511 97.3 1.429 -2.266 347.6 490.2 0.913 NA 
12.@2 15.1h 28.59 ONE 30.280 272.1 -28.8 10.4 

4515C.O 41980.0 9.562 244.1 -18.0 1 - 1 1  1.571 91.6 1.439 -2.253 351.3 489.8 0.9R8 NA 
12.25 15.86 28.05 ONE 30.280 212.1 -28.8 10.3 

4516C.O 41580.0 '3.566 137.6 -11.2 1.D2 1.570 85.7 1.440 -2.243 7.3 129.7 0.9860 NA 
12.36 15.84 2n.19 ONE 3 0 . 2 ~ 0  272.1 -28.8 io.3 

13.210 15.86 29.07 ONE 36.280 272.1 - 2 8 . ~  in.+ 
45770.0 41580.0 9.hPO 231.4 -16.7 0.94 1.5h9 79.h 1.432 -2.237 17.7 130.1 0.9660 NA 

ARRIVAL OAT€ = 2448180.0 

45720.n 481R0.0 0.642 252.7 -15.5 3.03 1.541 106.5 1.313 -2.923 331.1 495.1 0.914 NA 
14.28 14.02 2n.30 ONE 3n.345 274.1 -2n.7 11.8 

0.586 250.5  -17.3 
12-84 14-06 26.91 

1.89 1.541 101.2 1 .329  
ONE 3 0 . 3 4 5  274.1 -28.7 

-2.099 340.3 494.2 0.952 
11.1 

NA 

45140.0 48180.0 0 . 5 4 6  246.2 -17.6 1.41 1.541 95.8 1.340 -2.879 349.9 493.6 0.978 NA 
11.Rb 14.10 25.96 ONE 3 F . 3 4 5  274.1 -28.7 11.6 

45150.0 48i8c.u 0.530 240.2 -17.2 1.15 1.540 9c.2 1.345 -2.865 359.7 493.3 0.989 NA 
11.45 14.13 25.58 ONE 3n.345 214.1 -28.7 11.5 

45i60.0 48inn.n 0.541 233.5 -16.3 1.oc 1.539 84.4 1.344 -2.854 9.8 133.4 0.9830 NA 
11.12 14.15 25.87 ONE 30.345 274.1 -28 .7  11.5 

4 5 i 7 ~ . 0  48180.0 0.580 227.5 -15.3 0.91 1.538 78.4 1.336 -2.848 20.3 133.8 0.9580 NA 
12.70 14.17 26.87 ONE 30.345 214.1 -28.7 11.6 

45180.0 48180.0 0.644 223.3 -14.5 0 . 8 6  1.536 72.3 1.322 -2.845 31.1 134.1 0.9150 NA 
14.34 14.19 20.53 ONE 30.345 214.1 -28.7 11.7 

ARRIVAL DATE = 2448380.0 

45720.0 48380.0  0.6(15 25'2.6 -14.6 3.14  1.518 195.1 1.250 -3.693 332.9 498.1 0.924 NA 
13-33  12.67 26.06 ONE 29.731 275.4 -28.7 13.0 

45130.0 48380.0 0.552 241.8 -16.1 
11.99 12.70 24.69 

1-90 1.51H 99.9 1.262 
ONE 29.131 215.4 -28.7 

-3.663 342.3 497.4 0.959 
12.9 

NA 

45740.0 48380.0 0.517 243.0 -11.0 1.39 1.511 94.5 1.216 -3.640 351.9 496.9 0.981 NA 
11.13 12.73 23.86 ONE 29.731 275.4 -28.7 12.8 

4515r~.o 4 ~ 3 8 0 . 0  0.505 236.0 -16.4 1.13 1.516 89.0 1.213 -3.623 1.8 136.1 0.9880 NA 
1n.Hb 12.16 23.62 ONE 29.731 215.4 -28.7 12.1 

45760.0 4838C.O 0.522 229.9 -15.4 0.97 1.515 83.3 1.271 -3.612 12.0 136.8 0.9790 NA 
11.27 12.77 24.04 ONE 29.131 215.4 -28.7 12.7 

45110.P 4W3R0.O 0.566 724.2 -14.4 n.R8 1.513 77.4 1.264 -3.601 22.5 137.3 0.9510 NA 
12.35 12.79 25.14 ONE 29.131 275.4 -28.7 12.R 

45180.0 483RO.n 0.634 220.5 -13.8 0 .83  1.512 71.4 1.251 -3.605 3 3 . 4  138.2 C.9050 NA 
14.C6 12.80 2 6 - 8 6  ONE 29.131 215.4 -28.7 12.9 

45120.0 48586.0 0.515 248.8 -13.6 
12.58 11.55 24.12 

AYRIVAL DATE E. 2448580.0 

3.27 1.499 103.9' 1.2OC 
ONE 3n.830 276.8 -28.6 

-4.659 334 .5  501.0 0.932 
14.2 

NA 

45130.0 4858G.i 0.524 245.4 -16.1 1.91 1.4'49 98.8 1.209 -4.621 344.0 500.3 0.S64 NA 
11.32 11.51 22.89 ONE 30.830 216.R -28.6 14.1 

45140.0 48580.C 0.493 24C.1 -16.4 1.38 1.498 93.5 1.214 -4.593 353.1 499.8 0.983 NA 
10.51 11.60 22.17 ONE 30.830 216.8 -28.6 14.0 

45150.0 48580.0 0.4Rl 233.4 -15.1 1-10  1.497 88.0 1.216 -4.574 3.1 139.1 0.9870 NA 
10.43 11.62 22.04 ONE 30.830 216.8 -28.6 14.0 

I 2 V 2 P S I  2 R A OECL SPEED 

0.41 0.195 116.3 80.8 28.5 0.805 

0.14 0.197 176.2 80.9 28.5 0.807 

0.99 0.799 116.2 80.9 28.6 0.809 

1.18 0.801 116.3 80.9 28.6 0.610 

-0.13 0.710 116.0 80.8 28.5 0.722 

0.42 0.712 115.9 80.9 28.5 0.724 

0.16 0.714 175.9 80.9 28.6 0.725 

1.00 0.716 175.9 R 1 . O  28.6 0.727 

1.19 0.116 115.9 80.9 28.6 0.128 

-1.35 0.639 115.7 R0.6 28.4  0.652 

-0.13 0.641 115.6 80.8 28.5 0.654 

0.43 0.643 175.5 8o.9 28.5 0.656 

0.17 0.644 115.5 81.0 28.6 0.651 - 
1 - 0 1  0.645 175.5 81.0 28.6 0.658 

1.20 0.646 115.6 80.9 28.6 0.659 

1.36 0.646 115.1 80.8 28.6 0.660 

-1.45 0.581 175.3 80.6 28.4 0.595 

-0.14 0.582 115.2 80.8 28.5 0.597 

0.44 0.504 115.1 80.9 28.5 0.598 

0.79 0.585 115.1 80.9 28.6 0.599 

1.03 0.586 115.2 80.9 28.6 0.600 

1.21 0.586 175.2 80.8 28.6 0 .6CO 

1.31 0.586 175.4 80.1 28.6 0.6C1 

-1.58 0.530 114.9 R0.6 28.3 0.546 

-0.14 0.532 174.8 80.7 28.5 0.547 

0.46 0.533 174.1 80.8 28.5 0.548 

0.80 0.534 174.7 80.9 28.6 0.549 

230 



1984 
EARl H-NEPTUNF 

I 2 V 2 P S I  2 R A OECL SPEED 

1.04 0.534 174.8 80.8 28.6 0.550 

1.23 0 .534  174.9 80.7 28.6 0.550 

1.38 0.534 175.0 80.6 28.6 0.551 

OEPARl ARRIVE SPEC0 H A UECL I 1 V 1 P S I  1 CCCtN SUA I H E l l  7HET2 PERIH 
OV1 OVZ OVT L E G  COlST RAS OECLS LAUUA 

45760.0 48580.C 0.5nO 226.8 -14.7 0.95 1.496 82.4 1.214 -4.562 13.9 139.9 0.9750 
10.96 11.63 22.57 ONE 30.H30 276.8 -78.6 14.0  

45770.0 4858O.C 0.557 221.5 -13.7 0 .85  1.494 76.6 1.2G7 -4.558 24.5 140.5 C.9440 
12.11 11.64 23.75 ONE 3C.830 276.8 -2R.6 14.1 

45780.0 48580.0 0 .626  218.2 -13.1 
13.H7 11.65 25.52 

n.no 1.492 70.7 1 .196 
ONE 30.830 276.8 -28.6 

-4.559 
14.2 

35.4 141.4 0.8960 

4RRIVAL OAlE = 2448780.0 

0.551 247.2 -12.7 
11-98 10.61 22.59 

3.42 1.484 102.9 1.159 
ONE 29.313 278.1 -28.6 

-5.888T.336.0 503.6 0.938 
15 .5  

NA 

NA 

NA 

NA 

NA 

NA 

NA 

-1 .73 0.486 174.4 80.5 28.3 0.503 

-0.15 0.487 174.3 80.6 28.5 0.504 

0.47 0.488 174.3 80.7 28.5 0.505 

0 . 8 2  0.489 174.3 80.7 28.6 0.506 

1.06 0.489 174.4 80.7 28.6 0.506 

4573n.o 48780.0 0.502 243.3 -15.5 
10.79 10.63 21.42 

45140.0 4R780.0 0.475 237.6 -15.8 
10.14 10.65 20.79 

1.91 1.484 97 .8  1.166 
ONE 29.313 278.1 -28.6 

1.36 1 . 4 8 3  92.5 1 .170  

i . o n  1.482 87.1 1 .171  

ONE 29.313 278.1 -28.6 

ONE 29.313 278.1 -28 .6  

0.92 1.4RO 81.6 l.16R 
ONE 29.313 278.1 -28 .6  

C . X Z  1.479 75.9 1.163 
ONE 29.313 278.1 -28.6 

F.77 1.477 7C.1 1.154 
ONE 29.313 278.1 -28.6 

-5.1141) 345.5 5n3.0 0.968 
15.4 

-5.805 355.3 5C2.6 0.985 
15.3 

-5 .782 5.3 142.5 0.9860 
15.3 

45750.0 48780.0 0.473 23C.7 - 1 5 . 1  
1 J . l C  10.66 20.76 

r5760.0 411780.0 n . w  224.1  -14.0 
10.71 10.67 21.311 

45770.0 487ac.o 0 . 5 5 ~  219.2 -13 .1  
11.94 10.68 22.62 

45780.C 487H0.0 0.671 216.3 -12.6 
15.73 10.69 24.41 

-5.771 15.6 142.8  0.9710 
15.3 

-5.769 26.2 143.3 C.9380 
15.4 

-5.776 37.1 144.3  O I B 8 8 0  
15.5 

1.24 0.490 174.5 8C.6 28.6 0.5C7 

1.39 0.489 174.6 80.4 28.6 0.5C7 

ARRIVAL DATE = 2 4 4 8 9 ~ 0 . 0  

3 . 6 1  1.472 102.1 1.126 -7 .486 337.2 506.0 0 .943 
ONE 31.113 279.5 -2R.5 16.8 .: 
l.Y2 1 . 4 7 1  97 .0  1 . 1 3 1  -7.424 346.R 505.5 C.971 
ONE 31.113 279.5 -2R.5 16.7 

1.34 1.471 9 1 . 8  1 . 1 3 4  -7.37V 356.6 505.2 0 . 9 8 6  
ON€ 31.113 279.5 -28.5 16.6 

1.15 1.469 8 6 . 4  1.134 -7.352 6.7 145.1 0.9850 
ONE 31.113 279.5 -28.5 16.6 

45720.0 48980.0 0.532 245.8  -11.7 
11.5U 9.81 21.32 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

-1.91 0.447 174.0 80.3 28.3 0.466 

-0.16 0.448 173.9 80.5 28.4 0.467 

0.49 C.449 173.9 80.6 28.5 0.468 

0.84 0.450 173.9 80.6 28.6 0.468 

1 . m  0.450 173.9 80.5  28.6 0.469 

1.25 0.450 174.0 80.4 28.6 0.469 

1.40 0 .450  174.2 80.2 28.6 0.469 

$ 5 7 3 0 . ~  4 8 9 ~ 0 . 0  n .4a5 2 4 1 . 4  -14 .9  
10.37 9.83 20.21 

45740.0 4898Q.0 0.461 235.3 -15.2 
9 . 8 1  9 . 8 5  19.66 

45750.0 4 ~ 9 8 n . o  0.463 228.3 -14 .5  
9.85 9.86 19.71 

4576C.C 4898Q.0 0 . 4 9 1  221.9 -13.4 
10.53 9.87 20.4') 

t .w 1.468 80.9 1.132 - i .w,o 17.1 145.4  0.9680 
ONF 3 1 . 1 1 3  279.5 -28.5 16.6 

45770.0 48980.P 0 . 5 4 4  217.2 -12.5 
11-01 9 . 8 7  21.69 

n.80 1.466 75.3  1 . 1 2 7  -7.343 27.7 146.0 0.9330. 
ONE 31.113 279.5 -28.5 16.7 

0 . 7 4  1.464 69 .6  1.120 -7.358 38.5 146.9 0.8820 
ONE 31.113 279.5 -28.5 16.9 

ARRIVAL DATE 8 2449180.0 

45780.0 48980.0 0.616 214.7 - 1 2 . 1  
13.62 9.88 23.50 

0.634 242.3 -29.1 
14.08 9.10 23.18 

0.516 244.7 -10.6 
11-12 9.14 20.26  

0.471 234.7 - 1 4 . 4  
in .04  9.16 10.19 

-3.64 1.461 111.1  1.087 -9.877 319.5 509.9 0.861 
TWO 29.148 280.8 -28.4 18.6 

457C'C.O 49180.8 

45720.0 4 9 1 R O . U  

45730.0 4918P.O 

45740.0 49180.0 

45750.0 49180.0 

45760.0 49180.0 

45770.0 49180.9 

45780.0 49180.0  

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5.27 0.409 173.8 

-2.13 0 .413  173.5 

-0.17 0.414 173.4 

0.50 0.414 173.4 

0.86 0.415 173.4 

1.09 0.415 173.5 

1.27 0.415 173.6 

1.41 0.415 173.8 

79.6 

80.2 

80.3 

80.4 

80.4 

80.3 

80.2 

80.0 

28.9 0.431 

28.2 0.433 

28.4 a.434 

28.5 0.434 

28.6 0.435 

28.6 0.435 

28.6 0.435 

28.6 0.436 

3.83  1 .462 101.4 1 . m  -6 .623 338.3 508.3 0.947 
ONE 29.148 280.8 -28.4 18.2 

1.93 1.461 96 .3  1.1C2 -9.538 347.9 507.8 0.974 
ONE 29.148 28C.8 -28.4 18.0 

1.32 1.460 91.1 1 . 1 ~ 4  -9.479 357.8 507.5 0.986 
KINE 29.148 28C.8 -28.4 18.0 

1.33 1.459 R5.R 1.104 -9.445 7.9 147.5 0 .9840  
ONE 29.148 28C.r) -28.4 18.0 

0.449 233.4 - 1 4 . 8  
9.54 9.17 18.71 

n.454 226.3 -14.0 
9 - 6 5  9.18 1 R . 8 3  

0.486 22C.C -12.9 
l(r.39 9.19 19.58 

0.540 215.7 -12 .1  
11-72 9.19 20.91 

0 . 8 6  1.458 86.4  1.102 -Y.435 18.3 147.8 0.9650 
ONE 29.148 28O.R -28.4 18.0 

0 .77  1.456 74.9 1.098 -9.446 28.9 148.4 0.9290 
ONE 29.148 780.8  -28.4 1 8 . 1  

0.613 2 1 3 . 4  - 1 1 . A  
13.54 9.20 22.73 

0.71 1.454 69.2 1.092 
ON€ 29.149 28G.8 -28.4 

- 9 . 4 ~ 5  
18.3 

39.7 149.3 0 .8760  

ARRIVAL OATt = 2449380.0 

45700.0 49380.0  c . 6 1 7  241 .7  -28.0 - 
13.65 8.53 22.18 

.3.15 1.453 110.5 1 -067  -12.964 320.3 511.9 0.866 
TkO 31.106 2 ~ 2 . 2  -28.3 2n.o 

4.74 0.379 173.3 79.3 28.9 0.402 

-2.41 0.382 173.0 79.9 28.1 0.404 

-0.18 0.3n3 172.9 80.1 28.4 0.404 

0.52 0.383 172.9 80.1 28.5 0.405 

45720.0 49380.0 0 . 5 ~ 4  243.7 -9.3 4-12  1.453 100.8 1.075 -12.591 339.2 510.3 0.951 
10.82 8.57 19.39 ONE 31.1Cb 282.2 -28.3 19.6 

4573F.O 49380.0 C.459 236.3 -14.0 1.94 1.453 95.8 1.078 -12.470 348.9 509.9 0.975 
9.76 8.58 18.35 ONE 31.106 282.2 -28.3 19.4 

45740.0 4938C.O 0.440 231.7 -14.4 1 . 3 0  1.452 90.6 1.080 -12.389 358.8 509.7 0.986 
9.33 8.59 17.92 ONE 31.106 282.2 -28.3 19.4 
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1984 
EARTH-NtPTUNE 

OEPART ARRIVE SPkt l l  
uv1 

a n  
ov2 

OECL 
OV T 

45250.0 49380.0 0.447 224.6 -13.6 
9.50 8.60 18.19 

45760.C 49380.0 0.4RI 218.5 -12.5 
10.28 8.61 18.89 

45770.0 49380.0 C.537 214.4 -11.7 
11.64 8.61 20.24 

45780.0 49380.0 0.610 212.4 -11.5 
13.46  8.61 22.OR 

45750.0 495AC.C 

45760.0 49580.n 

45770.C 49580.0 

4578fi.0 49580.C 

4570n.c 497110.9 

4 5 7 1 r . r  49780.0 

65720.0 4978n.o 

45730.0 49780.0 

45740.0 49780.0 

45750.0 49180.0 

45760.0 497R0.0 

4 5 i i e . o  49780.0 

45780.0 4 9 7 ~ 0 . 0  

I 1 V I P S I  1 tCCBN SMA THE11 THE12 PERItl APHEl 
LElr CO1Si RAS OECLS LAMOA 

1.00 1.451 83.4 1.P’RP -12.346 8.9 149%7 0.9820 MA 
ONE 31.106 2R2.2 -28.3 19.4 

C . R 3  1 .449 nO.0 1.678 - 1 7 . 3 4 0  19.3 150.0 0.9620 NA 
ONE 31.106 282.2 -28.3 19.4 

0.73 1.447 74.5 1.075 -12.365 
ONE 31 .106  282.2 -28.3 19.6 

29.9 15C.6 0.9250 NA 

0.68 1.445 68.9 1.070 -12.418 40.7 151.5 0.8710 NA 
ONE 31.106 282.2 -28.3 19.8 

ARRIVAL OATE - 2449580.0 

O.fJ’4 741.2  - t 7 . 0  -2.70 1.446 110.0 1.050 -11.532 320.9 5 1 3 . 7  0 .871 
13.29 8.05 21.34 TU0 29.2tl5 2R3.5 -28.1 21.5 

O.hC7 237.3 -52.5 -13.39 1.446 105.3 1.053 -17.203 330.3 512.9 0.917 
13.7H 8.nd 2 1 - 1 6  lh l l  29.2H5 2tl3.5 -28.1 21.5 

0.494 743.1  -7 .9 4 - 5 0  1.446 100.3 1.056 -16.947 339.9 512.3 0.953 
10.59 8 .08  IR.67 ONE 29.285 283.5 -2R.1 21.0 

c .44 ’ :  2 3 7 . 1  - 1 3 . 6  1 . 9 5  1 . 4 4 h  95.3 1 . 0 5 8  - i b . r h i  349 .7  5 1 1 . 9  0.977 
9.54 11.09 11.63 ONt 29.209 2H3.5 -28.1 20.9 

0 .432 230.3 -14 .1  1.27 1.445 9C.2 1.059 -16.642 359.6 511.7 0.987 
9 . l h  0 .10  17.25 ONE 29.2R5 283.5 -28.1 20.8 

0.442 ??3.2 -13 .2  9 . 9 7  1 . 4 4 3  0 5 . 0  1.1’59 -16.585 9.8 151.8 0.9810 
9.37  H.10 l r . 4 H  ONF 29.7R5 283.5 -28.1 20.8 

0.477 217.2 -12.2 C .80  1.442 7q.6 1.058 -16.587 20.2 152.1 0.9600 
10.19 8 . 1 1  1 8 . 3 ~  ONE 29.285 283.5 -28.1 2 r . 9  

C . 5 3 4  213.3 -11.5 
11.57 8 -11  19.68 

0.70 1.440 74.2 1.055 -16 .641 
ONE 29.785 283.5 -28.1 21.0 

30.7 152.6 0.9220 

C.hP8 211.6 - 1 1 . 3  0 . 6 4  1.43R 68.7 l a c 5 2  -16.741 41.5  153.5 0.8680 
13.40 8.11 21.51 ONF 29.205 283.5 -28.1 21.3 

0 .592 240.8 -2b.2 
13.01 7.63 20.64 

0 . 5 5 7  237.8 -42 .4  
12.12 7.65  19.77 

0.487 242.7 -6.1 
10.42 7.65 18.68 

0.441 236.1 -13.2 
9.36 7.66 17 .03  

0.426 229.2 -13.8 
9 - 0 2  7.67 16.69 

C.437 222.0 -13.G 
9.27 7.67 16.95 

0 . 4 7 4  216.2 -12.0 
10.12 7 . 6 ~  17.80 

0.532 21?.5 -11.3 
11 .50  7.68 19 .18  

0.695 210.9 -11.1 
13.33 7.69 21.02 

ARRIVAL OATE = 2449780.0 

-2 .33  1.440 199.6 1.035 -24.9r4 321.4 5 1 5 . 4  C.874 
TMO 30.808 2 8 4 . 8  -713.0 23.0 

T W O  30.808 284.8 -28.n 22.8 

5 .01  1.440 9 9 . 9  1.040 - 2 3 . ~ ~ 5  340.5 514.1 0.955 

1.97 1.440 94.9 1.041 -25.571 350 .3  513 .7  0.978 

-8.52 1.44C 1 0 4 . 9  1.03R -24.321 330.8 514.6 0.920 

ONE 3C.808 2R4.R -28.0 22.5 

ONE 30.808 284.8 -28.0 22.4 

1.25 1 .439 89.8 1 .042 -23.376 0 . 3  B 3 . 6  0.9870 
ONE 30.808 284.8  -2R.0 22.3 

0.94 1.437 u4.7 1.042 -23.293 10.5 153.6 0.9800 
ONE 30.808 284.8 -28.0 22.3 

0.77 1.436 79.4 1.041 -23.314 20.8 153.9 0.9580 
ONE 30.8~~ 2 8 4 . ~  -28.0 22.4 

ONE 30.808 2 ~ 1 4 . 8  -28.0 22.6 
G.61 1.434 74.0 1.039 -23.431 31 .4  154.5 0.9190 

n.61 1.432 68.5 1.037 -23.631 42.2 155.3 0.8650 
ONE 30.808 284.8 -2fl.0 22.8 

ARRIVAL OATt - 2449980.0 

NA 

NA 

NA 

NA 

NA 

NA 

Ne. 

MA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

MA 

Nb 

45700.C 49980.3 0.583 240.5 -25 .5  -2.02 1.435 109.3 1.023 -38.648 321.8 517.0 0.877 NA 
12.78 7.27 20.n5 TLO 29.679 286.2 -27.8 24.5 

45710.0 49980.0 0 . 5 3 5  238.2 -36.6 -6.09 1.435 1‘14.5 1.C25 -37.433 331 .3  516.3 0.922 NA 
11.58 7.28 18.86 TLO 29.679 286.2 -27.8 24.3 

45720.0 49980.0 0 .483 242.6 -3.7 5.76 1.435 99.6 1.026 -36.523 341.0 515.8  0.957 NA 
10.33 7 . 2 9  17.62 ONE 29.679 286.2 -27.8 24.1 

45730 .O 4998G -0 0 . 4 3 5  235.4 -12.9 
9.22 7.30 16.51 

1.98 1.435 94.6 1.027 -35.891 350.8  515.4  0.979 
ONE 29.679 286.2  -27.8 23.9 

NA 

45740.0 49980.0 C.421 228.3 -13.6 1.22 1.434 8 9 : 6  1.028 -35.514 0.8 155.3 0.9870 NA 
8.90 7.39 16.20 ONE 29.679 286.2 -27.8 23.8 

45750.0 4 9 9 ~ 0 . 0  0.434 221.1  -12.0 r.9~ 1.432 84.4 1.028 -35.374 11.0 155.4 0.9790 MA 
9.18 7.31 16-49 ONE 29.679 286.2 -27.8 23.9 

45760.0 49980.9 0.471 215.4 - 1 1 . R  t . 7 4  1.431 79.2 1.027 -35.453 21.4 155.7 0 , 9 5 6 0  NA 
10.C5 7.31 17.36 ONE 29.679 286.2 -27.8 24.0 

45770.0 49980.0 0.529 211.9 -11.1 0.64 1.429 73.8 1.026 -35.734 31.9 156.2 0.9170 NA 
11.44 7.31 10.75 ONE 29.679 286.2 -27.R 24.1 

I 2 V 2 PSI  2 I A OECL S6EEO 

0.88 0.384 172.9 8P.l 28.5 0 . W S  

1.11 0.384 173.0 80.0 28.6 0.406 

1-28 0.384 173.1 79.9 20.6 0.406 

1.42 0.383 173.3 79.7 20.6 0.506 

4.31 0.351 172.8 

14.75 0.353 172.6 

-2 .79 0.354 172.5 

-0.19 0.355 172.4 

0.54 0.356 172.4 

0.91 0.356 172.4 

1.13 0.356 172.5 

1.3F 0.356 172.6 

1 .43  c.355 172.n 

3.95 0.326 172.2 

10.18 0 . 3 2 8  172.0 

-3.30 0.329 171.9 

-0.20 0.330 171.8 

0.57 0.330 171.8 

0.93 0.331 171.8 

1.16 0.330 171.9 

1.32 0.330 172.1 

1-46 0.330 172.3 

79.0 

79.0 

79.6 

79.8 

79.8 

79.8 

79.7 

79.6 

79.3 

78.7 

78.8 

79.3 

79.4 

79.5 

79.5 

79.4 

79.2 

18.9 

28.9 0.376 

30.1 0.378 

28.1 0.370 

28.4 0.378 

28.5 0.379 

28.5 0.379 

28.6 0.379 

28.6 0.379 

28.5 0.380 

28.0 0.353 

29.6 0.354 

27.9 0.354 

28.4 0.355 

28.5 0.355 

28.5 0.355 

28.5 0.356 

28.5 0.356 

28.5 0.356 

3.64 0.304 171.6 78.3 28.8 0.332 

7.77 0.305 171.5 78.5 29.4 0.333 

-4.04 0.306 171.3 78.9 21.0 0.333 

-0.22 0.307 171.2 79.0 28.3 0.333 

0.59 0.307 171.2 79.1 28.4 0.335 

0.96 0.308 171.3 79.1 28.5 0.334 

1.18 0.307 111.4 79-0 28.5 0.334 

1.33 0.307 171.5 78.8 2 8 . )  0.334 



1984 
EARTH-NEPTUNE 

DEPART ARRIVE SPtFO R A OECL I 1 V 1 PSI 1 ECCEN SMA THE11 THE12 PERlH APHEL 1 2 V 2 P S I  2 R A OECL SPE€D 
DV1 OV2 OVT LEG CDIST HAS OECLS LAHOA 

4518C.O 49980.3 0.602 210.4 -11.0 0.58 1.421 6 8 . 4  1.024 -36.198 42.6 156.9 0.8630 NA 1.46 0.307 171.8 18.5 28.5 0.335 
13.26 1.32 20.58 ONE 29.619 286.2 -27.8 24.4 

ARRIVAL D A T E  - 245C180.0 

45690.0 53180.0 0.643 239.1 -22.1 -1.10 1.430 113.8 1.011 
14.31 6.94 21.26 T U 0  30.309 281.5 -21.1 

45ino.o 5 o m . 3  0.516 210.3 -24.8 -1 .15 1.431 109.1 1.012 
12.59 6.S5 19.54 I k O  30.309 281.5 -21.1 

45110.0 50180.0 0.522 238.4 -32.9 -4.60 1.431 104.3 1.013 
11.25 6 - 9 7  18.22 ThO 30.309 281.5 -27.1 

45120.0 5JlR0.0 0.484 243.0 -1.1 6 .93  1.431 99.4 1.014 
10.35 6 - 1 1  17.32 ONE 30.309 787.5 -21.1 

+ 5 i 3 c 3 . 0  59180.0 0.430 234.8 -12.7 2 .00  1.430 9 4 . 4  1.015 
9.10 6.98 16.07 ONE 3@.309 281.5 -27.1 

4574C.O S'JL8O.O 0.411 271.5 -13.5 1-19  1.429 8 5 . 4  1,016 
8.80 6.98 15.78 O N E  30.399 287.5 -21.1 

4515'1.0 5018a.o 0 . 4 3 ~  z c . 4  -12.1 c . 9 1  1.428 84.2 1 . ~ 1 5  
9.11 6.99 lb .C9 ONE 30.309 281.5 -21.1 

45160.0 50180.0 0.468 2 1 4 . 8  - 1 1 . 1  n.10 1.426 79.0 1.015 
9 . 9 9  6-99  16.98 ONE 30.309 287.5 -27.1 

45110.0 50180.0 0.527 211.4 -11.1 0 .60  1.424 7 3 . 1  1.014 
11.18 6-59  18.31 O N E  3P.309 281.5 -27.1 

4518C.O 55180.0 0.6CT 210.1 -11.0 1 . 5 5  1.422 6 8 . 4  1.013 
13.19 7.GO 20.19 O N E  3@.309 287.5 -21.1 

ARRIVAL 

45690.0 50380.0 0 . 4 3 8  219.0 -27 .5  -0.98 1.427 113.6 1.002 
1 4 - 1 1  6.67 20.84 TkO 30.21P 288.8 -21.5 

45710.0 53380.0 0.513 238.6 -30.7 - 3 . 5 8  1.424 104.1 1.004 
11.P4 6.69 17.73 TWO 3P.210 2 d I . 8  -71.5 

4 5 i 2 n . c  5038c.o 0 . ~ 4  244.3 5.8 
10.60 6 - 7 0  11.29 

45130.0 50380.0  0.425 234.4 -12.4 
9.CO 6.70 15.10 

45140.0 50380.0 0 .413 227.0 -13.4 
8.72 6.70 15.42 

45150.0 50380.0 0.471 219.9 -12.6 
9 - 0 1  6.71 15.75 

45160.C 53380.0 0.466 2 1 4 . 1  -11.6 
9.93 6.71 16.64 

+5770.0 50380.0 0.524 211.0 -11.0 
11.32 6 - 7 1  18.03 

45180.0 50380.0 0.591 2 0 9 . 8  -11.3 
13.12 6.72 19 .84  

45690.C 50580.C 0.633 239.0 -22.2 
14.c-5 6 . 4 4  20.49 

45100.0 5058P.O 0.565 240.2 -23.8 
12.32 6.44 10.77 

9 - 3 7  1.427 99.2 1.004 
ONE 30.21C 2 8 8 . 6  -27.5 

2.02 1.427 94 .2  1,005 
O N E  30.210 288.8 -21.5 

1.16 1.426 89.2 l.PO5 
ONE 30.21C 28B.8 -21.5 

0 . 8 3  1.424 8 4 . 1  1.CG5 
ONE 30.210 288.8 -27.5 

0 . 6 1  1.423 78.9 1.CC5 
ONE 30.210 288.8  -21.5 

(1.57 1.421 1 3 . 1  1.004 
ONE 30.210 2RB.8 -27.5 

0.51 1.419 68.3 1 .0C4  
G N E  30.219 288.8 -21.5 

ARRIVAL 

-O.ql 1.424 113.5  0.995 
TkO 29.154 29C.2 -21.3 

-1.31 1.424 l O R . 1  0.995 
Tho 29.754 29C.2 -27.3 

-11.921 312.1 519.2 0.825 NA 2.69 0.281 171.3 17.4 28.6 0.312 
2 6 . 5  

-72.852 322.1 518.4 0.819 NA 3.38 0.283 171.0 77.8 28.1 0.313 
26.1 

*I 

-69.091 331.6 5 1 1 . 8  0.924 NA 6.21 0.284 170.8 78.0 29.2 0.314 
2 5 . 9  

-66.393 341.4  511.3 0 . 9 5 8  NA -5.21 0.285 170.1 1 8 . 5  21.3 0.315 
25.7 

-64.590 351.2 51720 0.919 NA -0.24 0 . 2 8 6  170.6 78.6 2 8 . 3  0 .314 
25.5 

-63.564 1.3 156.9 0.9860 N A  0.62 0 . 2 8 1  170.6 78.6 28.4 0.315 
25.4 

-63.237 11.4 151.0 0.9190 NA 0.99 0 . 2 8 1  170.6 78.6 28.5 0.315 
25.5 

-63.554 21.8 151.3 C.5550 NA 1.20 0.281 110.8 18.5 28.5 0 . 3 1 )  
25.5 

-64.415 32.3 157.8 0.9160 NA 1.35 0.286 170.9 18.3 ZB.5 0.315 
25.1 

-65.910 43.0 158.5 0.8620 NA 1.41 0 . 2 8 6  111.2 78.0 28.5 0.316 
26.0 

O A T t  = 2450380.0 

****e** 312.9 520.6 0.826 NA 2.58 0.262 170.6 16.9 28.5 3.295 
28.1 

a****** 322.3 519.8 D.881 NA 3.16  0.264 110.4 71.3 29.1 0 . 2 9 , ~  
27.8 

I****** 331.9 519.2 C.925 N4 5.26 0.265 110.2 11.5 29.0 0.296 
27.5 

******* 341.1 518.E 0.959 NA -1.35 0 . 2 6 6  170.1 78.0 21.1 0.297 
27.4 

******* 351.5 518.5 0.980 NA -0.26 0.261 110.0 78.1 28.2 0.291 
21.1 

******* 1.6 158.4 0.9860 NA 0 . 6 5  0.267 169.9 18.1 28 .4  0 . 2 9 1  
21.1 

******* 11.7 158.5 0.9180 NA 1.02 0 . 2 6 1  170.0 18.1 28.4 0.298 
21.1 

******* 22.1 158.1 0 .9540 NA 1.23 0.261 170.1 18.0 28.5 0.298 
27.2 

******* 32.6 159.2 0.9150 N A  1.31 0.267 110.3 7 1 . 8  28.5 0.298 
2 1 . 4  

******* 43.2 159.9 0.8610 NA 1.48 0.266 170.6 1 1 . 5  28.4 0.298 
21.6 

OATt = 2450580.0 

i5n.350 312.9 521 .8  c . 8 2 1  3 1 5 . ~ 7 3 ~  2.69 0.245 170.0 16.3 28.5 0.280 
29.9 

178.970 322.4 ?21*1 0.892 351.051A 2.91 0 . 2 4 1  169.7 76.1 28.6 0.280 
29.5 

45110.0 S O 5 R 0 . 0  0.5C6 238.8 -28.3 -2 .84 1.424 103.9 0 . 9 9 5  2CClb90 332.0 520.6 C.976 400.455A 4.53  0.248 169.5 17.0 28.9 0.281 
10.89 6.45 11.34 T U 0  29.154 29C.2 -21.3 29.2 

45120.0 50580.J 0.54G 248.1 18.1 14.14 1.424 99.0 0.996 221.621 341.9 52C. l  0.960 442.283A -12.41 0.249 169.4 1 1 . 4  26.2 0.282 
11.70 6.46 18.16 O N E  29.154 29G.2 -27.3 29.2 

0.422 234.1 -12.7 
8.92 6.46 1 5 . 3 1  

2.C5 1.423 94.1 0.996 239.959 351.1 519.9 0.980 411.138A 
ONE 29.154 796.2 -21.3 28.8 

-0.28 0.249 169.3 71.5 28.2 0.281 

45140.P 50580.3 0.ClP 226.6 -13.4 1.12 1.422 89.1 0.996 25O.CR4 1.8 159.8 0.9860499.182A 0.68 0.250 169.3 11.6 28.3 0.282 
8.65 b.46 15.11 ONE 29.154 290.2 -21.3 7R.7 

55750.0 50580.0  0.424 219.5 -12.1 0.19 1.421 84.0 0.996 252.111 11.9 159.9 0.9180504.444A 1.05 0.250 169.3 17.6 28.4 0.282 
8 .98  6.46 15.44 ONE 29.154 29C.2 -21.3 28.8 

45160.0 50580.0 0 . 4 6 3  214.0 -11.6 0 .63  1.419 78.9 0.996 246.191 22.3 160.1 0.9540492.641A 1.26 0.250 169.4 11.4 28.4 0.282 
9.81 6 .41  16.33 ONE 29.154 29C.2 -21.3 28.9 

45170.0 50580.0 0.522 210.8 -11.0 0 . 5 3  1.417 13.1 0.996 234.089 32.1 160.6 0.9150567.263A 1.40 0.249 169.6 1 7 . 2  28.4 0.282 
11.25 6 . 4 1  17.13 ONE 29.154 290.2 -21.3 29.1 



1984 
EARTH-NEPTUNE 

5 
OEPART ARRIVE S P E E D  R A OECL I 1 V 1 PSI 1 E C C E N  SMA THETr  THE12 PERIH APHEL 1 2 V 2 PSI 2 R A OECL SPEED 

O V 1  D V Z  O V T  LFG C O I S T  R A S  OECLS LAMOA 

45180.0 50580.0 0 .594  209.7 -11.0 
13.05 6.48 19.52 

0.48 1.415 68.4 0 .996  211.333 
ONE 29.754 29G.2 -21.3 29.4 

4 3 . 3  161.2 0.8610433.806A 1 - 3 0  0.249 169.9 76.9 28.5 0.262 

ARRIVAL D A T E  = 2450780.0 

45690.0 50180.0 0.630 239.1 -22.0 -0.17 1.421 113.4 9.988 11.681 312.9 523.0 0.828 142.5351 2 - 4 0  0.229 169.3 15.6 28.4 0.266 
13.97 6.23 20.20 Tho 38.714 291.5 -27.1 31.6 

45100.0 50180.0 0.562 240.3 -23.4 
12.24 6.24 18 .41  

-1.13 1.422 108.7 0.988 
TWO 30.714 291.5 -21.1 

15.251 322.5 522.4  G.882 149.6321 
31.2 

2.80 0.230 169.0 76.1 28.5 0.266 

45110.0 50180.0 0.502 239.1 -26.8 -2.28 1.422 103.9 0 .988  78.504 332.1 521.8 C.921 156.0811 3.98 0 .232  168.8 76 .4  26.8 0.267 
10.17 b.24 17.02 TWO 3C.114 291.5 -21.1 30.9 

45730.0 507HO.0 0.419 234.0 -12.1 2 .08  1.421 94 .1  0.988 83.212 351.8 521.2 0.980 165.4441 -0.31 0.233 168.5 76 .9  28.1 0.267 
8 - 8 5  6.25 15.10 ONE 3C.114 291.5 -21.1 30.5 

45740.0 50780.0 0 . 4 r l  226.4 -13.5 1 .08  1.420 89.1 0 .988  84.344 1.9 161.1 C.9860167.7011 0.12 0.234 168.5 17.0 28.3 0.261 
8 . 5 9  6.25 14.84 ONE 30.114 291.5 -21.1 30.5 

45750.0 50780.0 0.422 219 .3  -12 .1  
R.92 6.25 15.17 

0.75 1 .418  84.0 0 . 9 8 8  
O N E  30.714 291.5 -27.1 

84.550 
30.5 

12.1 161.2 O.Sl80168.122A 1.C9 0.234 168 .6  16.9 28.4 01261  

45160.0 50780.0 0.461 213.8 -11 .1  0 .59  1.417 78 .9  0.989 83.858 22.4 161.4 0.9540166.1614 1.29 0 .233 168.7 76.8 28.4 0.268 
9.81 6 .26  16.06 ONE 30.114 291.5 -21.1 30.6 

45170.0 50780.0 0.519 510.7 -11.1 0.50 1.415 73.7 0.989 82.318 32.8 161.8 0.9150163.842A 1.42 0 . 2 3 3  168.9 76.6 28.4 0.268 
11.19 6 - 2 6  17.45 O N E  3C.714 291.5 -21.1 30.8 

45780.0 50780.0 0.591 209.6 -11.'? 
12.91  6.26 19.23 

0.44 1.413 68.4 0 . 9 8 9  
O N E  3 r . 7 1 4  291.5 -27.1 

8 0 . 2 8 6  
31.1 

43.4 162.4 G.8610159.110A 1.52 0.232 169.2 16.2 28.3 0.268 

ARRIVAL CAlE = 2450980.C 

45690.0 50980.9 9.628 239.2 -21 .9  -C.61 1.419 113.4 0.9R3 48.632 312.9 524.1 0 .828  96.4366 2.31 0.214 168.5 74 .9  28.4 0.253 
13.91 6 .05  19.9h Tho 29.3C7 292.8 - 2 6 . 9  33.4 - 

45100.0 509RG.O 0.559 240.4  -73.1 -n,97 1.419 10R.b 0 .982  5 0 . l l Q . 3 2 2 . 4  523.5 0 .882 99.3411, 2.64 0.216 168.2 15.4 28.5 0 .253  
12-17 h.15 18.73 I k U  29.307 297.R -2h.9 33.f1 

4511fi.O 50980.1 0.49H 239.3 -25.7 -1.95 1.419 103.8  0.982 51.4C6 332.1 523.0 0.927 101.885A 3.55 0.217 168.0 75 .1  28.1 0.254 
10.7C be06 16.75 TWO 29.307 292.8 -26.9 32.1 

4513C.O 50980.0 0.416 264.0 -11.9 2 .12  1 . 4 1 8  94.0 0 . 9 8 2  53.196 351.8 522.4 0 .980 105.411A -0.35 0.218 161.8 76.3 28.0 0.254 
8 . 8 6  6 .06  14.86 U N F  29.3P7 292.8 -26 .9  32.3 

45140.0 50989.0 0.4@4 2'26.3 -13.h 
8.53 6.06 14.60 

45750.0 50980.0 0.419 219.2 -17.n 
R.H6 h.07 1 4 . 1 3  

45760.0 50980.0 0 . 4 5 8  213.8 -11.8 
9 - 7 5  6 - 0 7  15.82 

45770.0 5098C.0 0 .516  210.6 -11.2 
11.12 6.07 17.19 

45780.0 53980.0 0.5R7 209.6 - 1 1 . 1  
12.88 6-08 18.96 

0.626 239.4 -21 .1  
13.81 5 .89  19.76 

45100.0 51180.0 0 .551  240 .1  -22 .1  
12.13 5.89 18.02 

45110.0 51180.0 0 .496  239.7 -24.8 
10.64 5.90 16.54 

45120.0 51180.0 0.486 230.8 -41.5 
10.39 5.91 16.30 

45730.0 51180.0 0.414 234.2 -11.7 
8.76 5.90 14.65 

45740.0 51180.0 0 . 4 ~ 2  226.4 -13 .8  
0 .49  5.90 14.39 

4515G.O 51180.0 0.417 219.3 -13.0 
8 . 8 1  5.90 14.12 

45160.0 5118C.0 0.456 213.8 -12.0 
9.69 5.91 15.59 

45110.0 51180.0 (1.513 210.7 -11.3 
l l a G 5  5-91  16.96 

4518C.C 51180.0 0 .584 209 .1  -11.3 
12.19 5.92 18.71 

1.04 1 .411  89 .1  0.982 53.6C2 1.9 162.3 0.9860106.218A 0.76 0 ,219  161.7 76 .3  28.2 0.254 
O N E  29.301 292.8 -26 .9  32.2 

P . 7 0  1.416 8 4 . 0  O . ' ) f l Z  53.651 17.1 162.4 0.9780106.340A 1.13 0 .219  167.8 76.3 28.3 0 .254  
Okt 29.307 2 9 7 . R  -26.9 32.3 

0 .55  1.414 78.9 0.982 53.371 22.4 162.6 0 . ~ 5 4 0 1 0 5 . a o i ~  1.32 0 . 2 1 8  161.9 76.1 28.3 0.255 
O N E  29.3C7 292.8 -26.9 32.4 

0 .46  1.412 73.8 0.983 52.794 32.8 163.0 0 ~ 9 1 5 0 1 0 4 ~ 6 1 3 1  1.44 0.218 168.2 15.9 28.3 0.255 
ONF 29.3C7 292.8 -26.9 32.6 

0.40 1.410 68.5 0.983 51.903 43.3 163.6 0.8620103.065A 1.54 0.217 168.5 15.6 28.3 0.255 
O N E  29.307 292.8 -20.9 32.9 

ARRIVAL C I T E  = 2 4 5 1 p . O  

-0.5R 1.417 1 1 3 . 4  0 .918  38.013 312.1 525.2 0.827 15.199A 2 .24  0.2GO 167.8 14.2 28.3 0.242 
7bfl 31.033 294.1 -26.6 35.3 

-0.82 1.417 108.6 0 .971  38.838 322.3 524.6 0.882 76.195A 2.51 0.202 167.4 14.7 28.4 0.242 
IhO 31.033 294.1 -26.6 34.9 

-1.49 1.417 103.8 0.977 39.348 332.0 524.1 0.921 78.1699. 3.21 0 .203  161.2 15 .0  28.6 0.242 
Tho 31.C.33 294.1 -26.6 34.5 

-9.35 1.417 99.0 0.976 40.112 341.8 523.7 0.960 79.2646. 11.09 0.204 167.0 74.9 30.1 0.243 
TU0 31.033 294 .1  -26.6 34.5 

2.17 1.416 9 4 . 1  0.976 40.5(17 351.8 523.5 0.980 80.033A -0.40 0.204 166 .9  15 .6  28.0 0.242 
ONE 31.G33 294.1 -26.6 34.1 

0.99 1.415 89.1 0 .916  40.117 1.8 163.4 0.9860 80.4484. 0.81 0 .205  166.9 15.6 28.2 0.242 
ONE 31.033 294.1 -26.6 34.1 

0 .66  1.414 84.1 0.976 
O N E  31.033 294.1 -26.6 

40.739 
34.1 

12.0 163.5 0.9180 80.499A 1.17 0 .205  167.0 15.6 26.3 0.243 

0 .5C 1.412 79.0 0 .916  40.518 22.3 163.1 0.9540 80.202A 1.35 0.204 167.1 15.4 28.3 0.243 
ONE 31.033 294.1 -26.6 34.2 

0.42 1.410 13.8 0.917 40.253 32.7 164.1 0.9160 19.5901 1.47 0.204 161.3 75.2 28.3 0.243 
ONE 31.033 294.1 -26.6 34.4 

C.31 1.408 68.7 0.978 39.790 43.2 164.6 0.8630 18.7161 1.55 0.203 161.7 74.8 28.2 0.243 
ONE 31.C33 294.1 -26.6 34.1 

234 



DEPART ARRIVE S P F E O  R A OECL I 1 V 1 
ovi  o v 2  ovr  LFG c n i s i  

45690.0 5138'2.0 0.626 239.6 -21.6 -0.W 1.415 
13.86 5.15 19-61 T L O  29.098 

45700.C 51380.0 0.556 240.9 -22.5 -2.69 1.415 
12.11 5.75 17.86 TLU 29.C98 

4 5 n o . o  51380.0 0.495 24c.1 -24.3 -1 .m 1.415 

45720.0 51380.0 0.456 234.2 -35.7 -5.11 1.415 

+sr30.0 51380.) 0.413 234.4 -11.5 2.24 1.414 

10.61 5.15 16.36 Tk0 29.C98 

9.10 5.76 15 .46  Tho 29.098 

8.73 5.76 14.48 ONE 29.098 

1984 
tARTH-NFPTUNE 

PSI 1 FCCEN SWA T H F l l  IHEIZ PERIH APHEL I 2 V 2 P S I  2 R A DECL SPEEO 
RAS OECLS LAWOA 

ARRIVAL DATE x 2451380.0 

113.4 0.974 31.938 312.5 526.2 0.826 63 .050~  2.17 0.187 166.9 73.4 28.2 0.231 
295.4 -26.4 37.2 

108.7 0.973 32.414 322.1 525.6 0.881 64-067A 2.39 0.189 166.6 13.9 28.3 0.231 
295.4 -26.4 36.8 

103.9 0.912 32.930 331.9 525.1 C.926 64.9351 2.92 0.19'2 166.3 74.2 28-5 0.231 
295.4 -26.4 36.4 

99.0 0.911 33.290 341.1 524.8 C.959 65.6201 6.86 0.191 166.1 74.4 29.3 0.232 
295.4 -26.4 36.2 

94.1 0.911 33.539 351.1 524.6 C.980 66.0984 4 - 4 7  0 - 1 9 1  166.0 74.8 27.9 0.231 
295.4 -26.4 36.0 

45140.0 51380.0 0.4PC 226.5 -14.0 0.93 1.413 89.1 0.971 33.669 1.7 164.5 C.986D 66.3521 0.86 0.192 166.0 74.9 28.1 0.231 
8.44 5 - 1 6  14.20 ONE 29.098 295.4 -26.4 35.9 

4575P.0 51380.0 0.415 219.4 -13.2 0.60 1.412 84.1 0.911 33.619 11.9 164.6 0.9180 66 -379A 1.22 0.192 166.1 74-8  28.2 0.232 
8.76 5.76 14.52 ONE 29.098 295.4 -26.4 35.9 3 

45160.0 51380.3 0.453 214.0 -12.1 0.46 1.410 79.1 0.972 33.571 22.1 164.8 P.9550 66.188A 1.39 0.191 166.2 74.7 28-2 0.232 
9.63 5.76 15.39 ONE 29.C98 295.4 -26.4 36.1 

45770.0 51380.1) 0 . 5 1 ~  210.8 -11.5 0.38 1.408 74.0 0.973 33.358 32.5 165.1 0.9170 65.8001 1-50 0.191 166.5 74.4 28.2 0.232 
10.97 5.77 16.74 ONE 29.C98 295.4 -26.4 36.3 

4578C.O 51380.G C.58C 209.8 -11.4 6 - 3 3  1.406 68.8 0.914 33.554 43.0 165.6 0.8640 65.2411 1.57 0.190 166.8 74.1 28.2 0.233 
1 2 J P  5.77 18.47 ONF 29.098 295.4 -26.4 36.6 

ARRIVAL DATt = 2451580.0 

4569C.0 51580.0 C.626 239.9 -21.5 -C.42 1.413 113.5 0.971 28.026 312.2 527.1 C.825 55.2286 2-10 0.175 1 6 6 . C  72.5 28.1 0.221 
13.86 5.63 19.49 T k O  31.069 296.7 -26.2 59.2 

45700.0 51580.0 0 . 5 5 6  241.3 -22.2 - c . . s i  1.414 108.7 0.969 28.4ra 321.9 526.5 0.880 55.9374 2.28 0.177 165.7 73.0 28.2 0.221 

45710.0 51580.c 0.494 24n.s -23.4 -0.96 1.414 103.9 0.961 28.732 '331.6 526.1 0.925 56.5381 2.69 0 . n ~  165.4 73.4 28.3 0.221 

45720.0 ~ I ~ R C . J  0.448 235.9 -30.1 -3.71 1.414 99.1 n.967 28.985 341.5 525.8 0.959 5 1 . 0 1 ~ ~  4.96 0.179 165.2 13.6 28.8 0.222 

55730.0 51580.9 0 . 4 1 2  234.8 -11.3 2 . 3 4  1.413 94.2 0.966 29.159 351.5 525.6  c.980 5 1 . 3 3 9 ~  -0.57 0.179 165.1 74.0 21.7 0.221 

4574o.r 5158c.o 0.399 226.8 -14.3 0.87  1.412 89.2 0.966 29.249 1.5 165.5 0.9860 5 7 . 5 1 2 ~  0.92 0.180 165.1 74 .1  28.1 c.222 

12.LC 5.63 17.73 TkO 31.069 296.7 -26.2 38.1  

11J.59 5.63 16.22 T W  31.C69 296.1 -26.2 38.3 

9.51 5.63 15.14 ThO 31.C69 296.7 -26.2 38.1 

8.11  5.63 14.34 ONE 31.069 296.7 -26.2 31.9 

8.41 5.63 14.04 U N t  31.069 296.7 -26.2 37.8 

4575C.C 51580.0 0.413 219.6 -13.5 0.54 1.410 84.2 0.961 29.254 11.1 165.6 0.5180 57.529A 1.27 0.180 165.1 14.0 28.1 0.222 
8.71 5.63 14.35 ONE 31.069 296.7 -26.2 31.8 

45760.0 51580.C c.450 2 1 4 . 2  -12.4 0.41 1.409 75.2 0.961 29.176 22.0 165.8 0.9550 51.3966 1.43 0.179 165.3 73.9 28.1 12.222 
9.57 5.64 1 5 - 2 0  O N E  31.C69 296.1 -26.2 38.0 

4 5 i i o . o  5 1 5 ~ 0 . 0  c . 5 ~ 7  211.0 -11.7 r.33 i.4cr 74.1 0.968 29.022 32.3 166.1 c.9180 5 7 . ~ 2 6 ~  1.53 0.179 165.5 73.6 28.1 0.222 
10.e9 5.64 1 6 - 5 3  ONF 31.C69 296.7 -26.2 38.2 

45780.0 5158C.C 0.516 210.1 -11.6 (1.29 1.405 69.0 0.910 28.803 42.1 166.5 0.8660 56.739A 1.60 0.178 165.9 13.2  28.1 0.223 
12.61 5.65 18.25 ONE 31.P69 296.1 -26.2 38.5 

? 
ARRlVAL O A T t  - 2451180.0 

4569C.O 51180.0 0.627 240.3 -21.4 -P.35 1.412 113.6 0.967 25.313 311.9 528.0 0.823 49.803A 2.04 0.164 165.1 11.6 28.0 0.213 
13.88 5.52  1 9 . 4 ~  T ~ O  29.187 298.0 -25.9 41.1 

45700.0 51780.0 0.557 241.6 -22.0 -0.41 1.412 im.9 0.966 25.6n3 321.6 521.5  0 .879 5 0 . 3 2 7 ~  2.18 0.166 164.7 12.2 28.1 0.213 
12.11 5.52 11.63 Tho 20.187 29h.0 -25.9 40.1- 

45710.0 51780.0 0.494 241.0 -22.9 -0 .75  1.412 104.0 0.964 25.848 331.4 521.0 6.924 50.771A 2.49 0.167 164.4 72.6 28.2 0.212 
10.59 5.52 16.11 I H O  29.187 298.0 -25.9 40.3 

4572C.C 5118n.0 0.445 231.1 -26.9 -2.13 1.412 9S.2 0.963 26.038 341.3 526.7 0.958 S1.11AA 3.88 O.lh7 164.2 1 2 . 8  28.5 0.213 
9.44 5.52 14.96 T N U  29.181 298.0 - 2 5 . 9  40.0 

45739.0 51780.0 0.412 235.4 -10.9 2 . 4 8  1.411 94.9 0.963 26.169 351.2 526.5  0.919 51.359A -0.71 0.168 164.1 13.2  21.6 0.212 
8.70 5.52 14.21 ONE 29.181 298.0 -25.9 39.8 

(1.38 5.52 13.90 O N E  29.187 298.0 - 2 5 . 9  39.8 
45740.C 517H0.0 0.397 227.2 -14 .1  0.79 1.410 89.4 0.962 26.236 1.3 166.5 0.9860 51.4866. 0.99 0.168 164.1 13.2 28.0 0.213 

45750.0 51180.0 C.411 220.0 -13.8 0.48 1.409 84.4  0.963 26.238 11.5 166.5 0.9790 51.498A 1.32 0.168 164.1 73.2 2810 0.213 
8.bl  5.52 14.19 ONE 29.181 298.0 -25.9 39.8 

4576C.9 51180.0 0.448 214.5 -12.6 0.15 1.407 79.4 0.963 26.178 2 1 f 7  166.7 0.9560 51.4COA 1 - 4 7  0.168 164.3 13.0 28.1 0.213 
9.50 5 - 5 3  15.03 ONE 29.187 298.0 -25.9 59.9 ' 

45170.0 51780.0 0 .5 r3  211.3 -11.9 0.29 1.405 74.3 0.965 26.060 32.0 167.0 0.9190 51.2016 1.56 0.168 164.5 72.8 28.0 0.213 
10.81 5.53 16.34 ONE 29.187 298.0 -25.9 40.1 

45780.0 51780.0 0.572 21C.3 -11.7 0.25 1.403 69.2 0.966 25.492 42.4 167.4 0.8680 50.9161 1.62 0.167 164.9 72.4 28.0 0.214 
12.51 5.54 18.04  O N E  29.187 298.0 -25.9 40.5 
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1984 
EARTH-NEPTUNE 

OEPART ARRIVE SPEED R A OECL 1 1 V 1 PSI 1 ECCEN SHA W E T I  WET2 PERIH APHEL 
O V 1  O W  O V T  LEG C O I S T  R A S  OECLS LANOA 

ARRIVAL OATE = 2451980.0 

45690.0 51980.0 0.628 240.6 -21.3 -0.28 1.411 113.8 0.965 23.333 311.6 528.8 0.821 45.8451 
13.91 5.43 19.34 T L ~ O  3r.810 299.3 -25.6 43.2 

45700.0 5 i w n . o  0.558 2 4 2 3  -21.9 -0.37 1.411 109.0 0.963 23.563 321.3 528.3 0.877 4 6 . 2 4 9 ~  
12.14 5.42 17.56 Tho 30.810 299.3 -25.6 42.7 

45710.0 51980.0 

4572C.O 51980.0 

45730.0 51980.0 

4574q.0 51980.0 

45750.0 51980.0 

0.495 241.5  -22.5 
10.60 5.42 16.03 

0.444 238.0 -24.8 
9.42 5.42 14.84 

0.412 236.1 -10.2 
8 - 7 0  5.42 14.12 

0.396 227.6 -15.1 
8.35 5.42 13.77 

0 . 4 ~ ~  220.4 -14.2 
d.62 5.42 14.05 

0.445 214.9 -12.9 
9 . 4 4  5.43 14.87 

0.560 211.7 -12.1 

r . 5 6 ~  zir.6 -12.0 

10.73 5.43 1 6 - 1 6  

12.4C 5.44  17-84 

-0.57 1.411 
TWO 3C.810 

104.2 
299.3 

0.961 
-25.6 

-1.43 1.411 99.3 0.960 
TkO 30.810 299.3 -25.6 

2.73 1.41C 94.4  0.959 
ONE 3C.RlL 790.3 -25.6 

0.71 1.4~9 a9.5 0.959 
ONE 30 .~10 299.3 -25.6 

0.41 1.400 
ONE 30.810 

H4.5 
279.3 

n.s59 
-25.6 

0.30 1.4C6 79.5 0.960 
ONE 30.810 299.3 -25.6 

c.24 1.404 
ONE 30.810 

74.5 
299.3 

C.962 
-25.6 

0.21 1.402 69.4 0.963 
ONE 30.810 292.3 -25.6 

0.646 211.3 -12.3 
14.37 5.45 19.82 

0.19 1 . 4 C C  64.3 0.966 
ONE 3C.810 299.3 -25.6 

23.757 331.1 527.9 0.923 46.590A 
42.3 

23.9C7 341.0 521.6 0:958 46.8571 

24.011 350.9 527.4 0.979 47.042A 

42.0 

41.8 

24.063 1.0 167.4 0.9870 47r140A 
41.7 

24.065 11.2 167.4 0.9790 47.150A 
41.8 

24.016 21.4 167.6 0.9570 47.075A 
41 .‘a 

23.922 31.7 167.9 0.9210 46.923A 
42.1 

23.788 42.0 16A.2 0.8700 46.705A 
4 2 . 5  

23,623 
42.9 

52.4 168.7 0.8070 46.4331 

ARRIVAL O A l t  = 2452180.0 

45690.0 521~w.n 0 . 6 3 ~  741.0 -21.2 - c . z i  1 . 4 1 ~  113.9 0 . 9 6 3  21.833 311.1 529.6 0 . ~ 1 9  4 2 . 8 4 4 ~  
13.96 5.34 19.30 T U 0  29.549 3CC.6 -25.3 45.2 

0.559 242.5 -21.7 
1 2 - 1 7  5.34 11-51 

22.022 320.9 529.1 0.875 
44.7 

43.1694 

45710.0 521P0.0 0.496 242.0 -22.1 -0.42 1.410 104.3 0.958 22.181 33n.7 528.7 0.922 43.4406, 
19.63 5.34 15.96 Tho 29.549 300.6 -25.3 44.3 

4 5 i 2 0 . 0  ~ 2 1 8 0 . 0  0.444 238.9 -23.4 -0.95 1.410 99.5 0.957 22.305 340.6 528.5 0.957 43.6536 
9.41 5.34 14.75 r k o  29.549 300.6 -25.3 04.0 

45730.0 52180.0 0.413 237.0 -8.7 3.22 1.409 9 4 . 6  0.956 22.389 350.6 528.3 0.979 43.8001 
8.73 5.34 14.06 ONE 29.549 300.6 -25.3 43.8 

4574C.0 52180.0 0.395 228.1 -15.7 0.60 1.408 89.7 0.956 22.432 0.7 168.2 0.9810 43.0786 
8.32 5.34 13.66 ONE 29.549 300.6 -25.3 43.7 

4575C.C 52180.3 0.401 220.9 -14.6 0.34 1.407 84.7 0.956 22.433 10.8 168.3 0.9800 43.887A 
8.58 5.34 13.92 ONF 29.549 3C0.6 -25.3 43.8 4: 

45760.0 52180.0 0.442 215.3 -13.3 
9.37 5.34 14.11 

0.24 1.4C5 79.7 0.957 
ONE 2Q.549 300.6 -25.3 

22.394 
43.9 

21.0 168.4 0.9590 43.8291 

*s770.0 52180.0 0.496 212.1 -12.4 0.19 1 . ~ 3  74.7 0.959 22.316 31.3 168.7 0.9230 43 .709~ 
10.64 5.34 15.99 ONE 29.549 300.6 -25.3 44.1 .* 

45780.@ 52180.0 0.564 211.0 -12.2 0.16 1.401 69.6 0.961 22.2C5 41.6 169.0 0.8730 43.5370. 
12.30 5.35 17.65 ONE 29.549 300.6 -25.3 44.5 

45790.0 52180.0 0.641 211.6 -12.5 0.15 1.399 64.5 0.963 22.066 52.0 169.5 0.8110 43.321A 
14.25 5.36 19.61 ONE 29.549 30G.6 -25.3 44.9 

45690.0 52380.0 0.632 241.4  -21.2 
14.C2 5 - 2 7  19.29 

ARRIVAL OATE = 2452380.0 

-G.15 1.409 114.1 0.961 
TWO 30.333 301.9 -25.0 

20.666 310.7 530.3 0.816 
47.3 

40.5 I b A  

457CC.C 52380.0 0.561 243.0 -21.6 -0.19 1.409 109.3 0.958 20.825 320.4 529.9 0.873 40.7776 
12.22 5.26 17.49 Tho 30.333 301.9 -25.0 4 6 . 8  

4571C.O 52380.0 0.497 242.6 -21.9 4 . 2 8  1.409 104.5 0.956 20.959 330.3 529.5 0.920 40.9981 
10.66 5.26 15.92 THO 30.333 301.9 -25.0 46.4 

45720.0 52380.0 0,444 239.8 -22.4 -0.59 1.409 99.7 0.955 21.063 340.2 529.3 0.956 41.1711 
9.43 5.26 14.69 TkO 30.333 301.9 -25.0 46.1 

45730.0 52380.0 0.420 238.9 -3.9 4.77 1.408 94.8 0.954 21.135 350.2 529.1 0.978 41.291A 
8.87 5.26 14.13 ONE 30.333 301.9 -25.0 45.9 

45740.0 52380.0 0.394 228.6 -16.3 0 . 4 8  1.407 89.9 0.953 21.171 0.3 169.0 0.9870 41,355A 
8 . 3 0  5.26 13.56 ONE 30.333 301.9 -25.0 45.R 

0 . W 5  221.4 -15.1 
8.54 5.26 13-89 

0.25 1.406 84.9 0.954 
ONE 3c.333 301.9 -25.0 

21.172 
45.8 

45760.0 32380.0 0.439 215.8 -13.7 0.18 1.404 79.9 0.955 21.139 20.6 169.2 0.9600 41.31811 
9.31 5.26 14.51 ONE 30.333 301.9 -25.0 45.9 

I 2 V 2 PSI  2 R A OECL SPEED 

1.98 0.154 164.1 70.7 27.0 0.205 

2.09 0.155 163.7 71.2 28.0 0.204 

2.32 0.156 163.4 71.7 28.1 O . 2 F 4  

3.19 0.157 163.1 71.9 28.3 0.206 

-0.95 0.158 163.0 72.3 27.4 0.204 

1.08 0.158 163.0 72.3 27.9 0.204 

1.39 0.158 163.0 72.3 28.0 0.204 

1.52 0.158 163.2 72.1 28.0 0.205 

1.59 0.157 163.5 71.9 27.9 0-2C5 

1.64 0.156 163.9 71.5 27.9 0.206 

1.68 0.155 164.4 71.0 27.8 0.2C6 

1-93 0.1*4 163.0 

2.01 0.145 162.5 

2.17 0 . 1 4 6  162.2 

2 - 7 1  0.147 162.0 

-1.45 0.148 161.9 

1.18 0.148 161.8 

1.46 0.148 161.9 

1.57 0.148 162.0 

1.63 0.147 162.3 

1.67 0.146 162.7 

1.70 0.145 163.2 

1 - 0 8  0.135 161.8 

1.94 0.136 161.3 

2.04 0.137 161.0 

2.35 0.138 160.8 

-2.99 0.138 160.6 

1.30 0.139 160.6 

1.53 0.139 160.6 

1.62 0.138 160.8 

69.7 

7c.3 

70.7 

71.0 

71.4 

71.4 

71.4 

71.2 

71 -0  

70.6 

70.1 

68.7 

69.3 

69.8 

70.1 

70.5 

70.5 

70.4 

70.3 

27.7 0.197 

27.8 0.197 

27.9 0.197 

28.1 0.197 

27.2 0.197 

27.8 0.197 

27.9 0.197 

27-9 0.197 

27.8 0.198 

27.8 0.198 

27.7 0.199 

27.6 0.191 

27.7 0.190 

27.8 0.190 

27.9 0.190 

26.7 0.190 

27.7 0.190 

27.8 0.190 

27.8 0.190 
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1984 
EARTH-NEPTUNE 

OEPART A U R I V E  SPEC0 R A O E C L  I 1 V I PSI 1 ECCEN SMA THETI  THE12 PERIH APHLL 1 2 V 2 PSI 2 R A OECL SPEED 
UVI OW2 O V T  LFG C O I S T  RAS UECLS LAMUA 

4577n.o 52380.0 0.493 212.5 -12.7 0.14 1.402 74.9 0.956 21.073 30.9 169.4 0.9250 41.222~ 1.67 0.138 161.1 70.0 27.7 0.191 
10.55 5.27 15.82 ONE 30.333 301.9 -25.0 46.E 

45780.0 52380.0 0.560 211.4 - 1 7 . 4  0.17 1.400 69.9 0.95H 70.972- 41.2 169.6 0.8160 41.083A 1.70 0.137 161.5 69.7 27.7 0.191 
12.19 5.27 17.46  ONP 30.333 301.9 -25.0 46.5  

45790.0 52380.0 0.636 212.0 -12.7 
14.12 5.28 19.40 

0.11 1.398 64.8 0.961 
O N E  30.333 301.9 -25.0 

20.862 
46.9 

51.5 170.2 0.8140 40.909A 1.72 0.136 162.0 69.2 27.6 0.192 

A R R I V A L  O A T E  = 2452580.0 

45690.0 5 2 5 8 0 . ~  0.635 241.9 -21.1 - n . w  1.418 114.3 0.959 19.738 310.2 531.0 0 . ~ 1 3  3 8 . 6 6 3 ~  1.84 0.126 160.5 67.7 27.4 0.185 

4s70c.o 52580.3 0.563 243.5 -71.5 -11.11 1.408 109.5 0.956 19.875 329.0 530.6 0.871 3 8 . 8 7 9 ~  1-87 0.127 160.1 68.3 27.5 0.184 

1 4 . 1 0  5.20 19.30 T W O  3 0 . ~ 7 2  303.1 -24.7 49.4 

12.28 5.20 17.48 TWO 3C.C.72 303.1 -24.7 48.9 

45710.0 52580.0 0.449 243.3 -21.6 -0.16 1.4PR 104.7 0.454 19.990 329.8 530.3 0.918 39.0626 1.92 0.128 159.7 68.8 27.6 0.1R4 
10.71 5.20 15.90 THO 3 0 . ~ 7 2  303.1 -24.7 4 8 . 5  

0.445 2411.6 -21.7 
9.45 5.19 14.65 

-0.31 1 . ~ 8  99.9 n.452 
Tun 30.072 303.1 -24.7 

20.080 339.8 530.0 c.954 
4R.2 

39.2C5A 2.08 0 . 1 2 9  159.4 69.1 27.7 0.184 

45740.0 5258C.0 0.393 229.3 -17.0 6.32 1.4P6 9G.1 0.951 20.173 359.8 524.8 0.987 39.3604 1.46 0.130 159.2 69.5 27.6 0.184 
8.29 5.19 13.48 ONE 30.q72 303.1 -24.7 47.9 

4s75e.o 5258n.o 0.4t3 222.1 - 1 5 . 6  0.16 1.4r5 85.1 0.951 20.175 10.0 169.8 0.9810 3 9 . 3 6 8 ~  1.62 0.130 159.3 69.5 27.7 0.184 
8.5r 5.19 13.69 ONE 30.CJ72 313.1 -24.7 47.9 * 

45760.0 52580.0 0.436 216.4 - 1 4 . 1  n.11 1.4173 8c.2 0.952 20.146 20.2 169.9 c.9610 39.3316. 1.68 0.130 159.5 69.3 27.6 0.184 
9.24 5.X 14.44 ONE 30.C72 303.1 -24.7 48.0 

45770.0 52580.0 c.4oca 213.0 -13.0 c.09 1.401 75.2 0.954 75.090 31.4 170.1 c.9270 3 9 . 2 5 4 ~  1.71 0.129 159.8 69.1 27.6 0.184 
10.47 5.20 15.67 ONE 3C.072 303.1 -24.7 'IH.2 

45780.0 52580.1 0.555 211.A -12.7 C . ? 7  1.399 7C.I 0.956 70.909 $ 0 . 7  170.5 0.8790 39.1406 1.73 0.129 160.2 68.7 27.5 0.185 
12.p7 5.21 17.28 ONF 36.072 303.1 -24.7 48.6 

45790.0 52580.a 9.631 212.4 -12.9 0.06 1.397 65.1 0.959 19.968 51.0 170.9 0.8180 38.9976 1.74 0.128 160.7 68.2 27.4 0.18b 
13.98 5 .22  1 1 . 2 n  UNE 30.r72 303.1 -24.7 49.0 

AHHlVAL C A T E  = 2452780.0 

4569P.O 5278C.0 0.638 242.4 -21.1 -0.573 1.407 1 1 4 . b  0.957 18.987 309.7 531.7 C.810 37.1656 1.79 0.118 159.2 66.7 27.2 0.179 
1 4 . 1 8  5.15 19.33 T U 0  29.779 304.4 -24.4 51.6 

45700.0 52780.0 0.566 244.1 -21.4 -0.04 1.408 1ns.8 0.955 19.107 319.5 531.3 c.868 37.3474 1 . 8 ~  0.119 158.7 67.3 27.3 0.179 ' 
12.35 5.14 17.49 Tho 29.779 304.4 -24.4 51.0 

4571C.O 52780.0 0.511 243.9 -21.4 -0.05 1.408 134.9 0.952 19.2C8 329.3 531.0 0.916 37.5016 1.82 0.120 158.3 67.7 27.4 0.178 
10.76 5 . 1 4  15.90 Tho 25.779 304.4 -24.4 50.6 

45720.c 5 2 7 ~ 0 . 0  0.447 241.5 -21.2 -0.10 1.467 1oc.i 0.451 19.287 339.3 530.7 c.953 3 7 . 6 2 2 ~  1.87 0 . 1 ~ 1  158.0 68.1 27.5 0.178 
9 .49  5.13 14.bZ TWO 24.779 304.4 -24.4 55.3 

45730.0 52780.0 0.409 235.9 -22.7 -0.H5 1.407 95.2 0.950 19.141 349.3 530.6 0.577 37.70bA 2.62 0.122 157.8 68.3 21.7 0.178 
8.64 5.13 13.77 TWO 29.779 304.4 -24.4 50.1 

45740.0 52780.0 0.392 229.9 -17.9 0.12 1.406 90.3 0 . 9 4 9  19.370 359.4 530.5 0.987 37.7531 1.65 0.122 157.8 68.5 27.5 0.178 
8.27 5 . 1 3  13.41 ONE 29.779 304.4 -24.4 50.0 

45750.0 5278C.0 C.401 222.7 -16.2 
8.46 5.13 13.59 

0.06 1.404 85.4 0.949 
ONE 29.779 304.4 -24.4 

19.371 
5'1.0 

9.5 170.5 0.9820 37.761A 1.72 0.122 157.8 68.5 21.5 0.178 

4576C.0 52780.0 0.473 217.0 - 1 4 . 5  0.04 1.402 M . 4  0.450 19.347 19.7 170.6 0.9630 37.731A 1.74 0.122 158.0 68.3 27.5 0.178 
9 . 1 R  5 . 1 4  1 4 - 3 1  ONE 29.779 304.4 -24.4 50.1 

45770.0 5278C.0 0.485 213.5 -13.4 C.03 1.401 75.4 0.952 19.298 29.9 170.8 0.9290 37.668A 1.15 0.121 158.3 68.1 27.5 0.179 
10.37 5.14 15.52 ONE 29.779 394.4 -24.4 51.3 

45780.0 52780.0 0.551- 212.3 -13.0 r.02 1.399 70.4 0.954 19.228 40.1 1 7 1 . 1  0.8820 37.5741 1.76 0.120 158.7 67.7 27.4 0.179 
11.96 5.15 17.11 ONF 2S.779 304.4 -24.4 50.6 

45790.0 52780.9 (1.625 212.8 -13.2 C.02 1.396 65.4 0.957 19.138 50.4 171.5 0.822D 37.4550. 1.76 0.119 159.3 67.2 27.3 0.180 
13.85 5.16 19.00 ONE 29.779 304.4 -24.4 51.1 

A H R I V A L  D A T E  I 2452980.0 

45690.0 52980.0 (1.642 242.9 -21.1 0.03 1.407 114.8 0.956 18.373 309.1 532.3 0.806 35.939A 1.75 0.110 157.7 65.6 27.0 0.174 
14.27 5 . i ~  19.37 i w  30.591 305.7 -24.1 51.7 

*s7rc.o 57qnr,.u 0 . 5 1 ~  7 4 5 . 7  -21.3 n.-3 1.407 110.0 0.953 iu .47)  3111.9 532.0  0.865 5 6 . 0 9 ~  1.75 0.111 157.2 66.7  27.2 0.174 
12.43 5.0'3 17.52 1WU 30.591 305.I -24.1 5 3 . 7  

45710.0 52981.0 0.5C4 244.6 -21.3 
10.87 5.18 15.91 

1.05 1 . 4 0 7  105.2 0.951 
Tho 30.591 305.7.-24.1 

18.569 328.8 531.6 C . 9 1 4  
52.7 

36.224A 1.73 0.113 156.8 66.7 27.2 0.173 

457zc.o 52980.0 0.449 242.3 -20.8 n.an 1.407 inc.3 0.949 18.639 338.8 531.4 0.551 3 6 . 3 2 7 ~  1.69 0.113 156.5 67.1 27.3 0.173 
9.53 5.08  14.61 TWO 30.591 305.7 -24.1 52.4 

4573C.O 52980.0 0.411 237.8 -18.7 0.42 1.4C6 95.5 0.948 18.688 348.8 531.3 0.976 36.4COA 1.35 0.114 156.3 67.4 27.3 0.173 
8.65 5.08 13.73 TCO 30.591 305.7 -24.1 52.2 

45740.0 52980.0 0.392 230.6 -19.9 -0.14 1.405 90.6 0.947 18.713 358.9 531.2 0.987 36.4401 1.91 0.114 156.2 67.4 27.4 0.173 
8.27 5.08 13.34 ONE 30.591 305.7 -24.1 52.1 

231 



1984 
EARTH-NEPTUNF 

DEPART ARRIVE S P E F O  R A OECL 1 1 V 1 P S I  1 ECCEN SI44 THE11 7HE12 P E R l H  APHEL I 2 V 2 PSI 2 R A OECL S P E E D  
O V I  OVZ OVT L E G  C O I S T  R A S  OECLS LAHOA 

45750.0 52980.0 0.399 223.5 -16.8 -0.06 1.4P3 85.6 0.941 1R.115 9.0 111.2 0.9830 36.4481 1.83 0.114 156.3 67.4 27.4 0.173 
8.42 5.08 13.50 O N E  30.591 305.7 -24.1 52.1 

45760.0 52980.0 C.436 211.7 -15.9 
9.11 5.08 14.20 

-0.04 1.402 80.7 0.948 
ONE 30.591 305.1 -24.1 

18.694 
52.L 

19.1 111.3 0.9640 36.4256, 1.81 0.114 156.5 67.3 27.4 0.173 

4511C.O 52980.9 C.481 214.1 -13.R -0.03 1.400 75.7 0.950 l8.65?’* 29.3 111.5 0.9310 36.372A 1.RO 0.114 156.8 61.1 27.3 0.174 
10.28 5.09 15.31 ONE 3c.591 305.1 -24.1 52.4 

45180.0 5298C.O 0.546 212.8 - 1 3 . 3  :0.02 1.398 1 C . l  0.952 10.589 39.6 111.7 0.8850 36.293A 1.79 0.113 151.2 66.7 27.3 0.174 
11.85 5.09 16.94 UNE 30.591 305.1 -24.1 52.7 

4579C.0 52980.0 C.620 213.3 -13.4 -0.02 1.396 65.7 0.955 18.510 49.8 112.1 0.8260 36.1941 1.79 0.112 157.8 66.3 21.2 0.175 
13.71 5.10 lH.81 ONE 30.591 305.7 -24.1 55.1  

ARRIVAL D A T E  = 2453180.0 

45690.0 531f iO.O 0.646 743.4 -?1.’3 
1 4 . 3 8  5.U5 19.43 

45700.0 53100.0 0.573 245.3 -21.3 
12.52 5.04 17.56 

45715.0 53100.0 0 . ~ 1  245.4 -21.2 
i c . e q  5.04 15.93 

4572c.n 5 3 i s c . q  c . 4 5 1  243.2 -20.5 

4 5 7 3 0 . ~  5 3 i ~ r . o  0 .411  239.c -11.4 

4514C.0 5 3 1 ~ 0 . 0  0.392 231.2 -20.5 

9 - 5 8  5.04 14.62 

8 . h 8  5 . 0 3  13.72 

8.26 5.03 13.30 

45150.0 53180.C 0.398 224.3 -17.6 
8.39 5.03 13.42  

45760.0 53180.0 0.42U 21R.4 -15.5 
9 . ~ 5  5.04 14.09 

45770.0 53180.0 G.477 214.8 -14.2 
10.19 5.04 15.23 

45780.C 5318C.9 0.541 213.3 -13.0 
11.13 5 .05  16.78 

4519G.C 53180.0 0.615 213.8 -13.1 
13.51 5.P6 10.63 

4 5 i o n . c  53380.0 

45110.0 53300.0 

45720.0 53380.0 

45 i3c .o  5 3 3 ~ 0 . 0  

45140.0 53380.0 

45750.0 53380.0 

4 5 i 6 c . o  53386.0 

4 5 i i n . n  53300.0 

45780.0 5 3 3 ~ 0 . 0  

45790.C 53380.0 

C.571 245.9 -21.2 
12.62 5.00 11.62 

0.51r 246.1 -21.1 
10.57 5.CO 15.97 

0.453 244.1 -20.2 
9.64 4.99 14.63  

0 . 4 1 3  24c . i  -16.9 

0.392 231.7 -22.5 

8.72 4.99 13.71 

8.27 4.99 13.26 

0.396 225.1 -18 .4  
8.36 4.99 13.35 

0.425 219.2 -16.1 
8.99 4 - 9 9  13.98 

0.413 215.4 -14.6 
10.10 5.00 15.10 

0.536 213.9 -13.9 
11.61 5.Cl 16.62 

C.609 214.3 -14 .C  
13.43 5.01 18.45 

0.08 1.406 115.1  0.955 
T W O  29.306 306.9 -23.7 

11.H64 308.5 532.9 0.803 
55.9 

34.925A 

P.10 1 .4C l  110.3 0.952 17.960 3 1 8 . 4  532.6 0.862 35.057A 
Tho 29.306 316.9 -23.1 55.3 

0 . 1 4  1.407 105.4 0.949 18.041 328.3 532.3 0.912 35.1696 
TWO 29.306 30b.9 -23.1 54.9 

C.23 1.4C6 l O C . 6  0.948 1 8 . 1 0 4  338.2 532.1 0.F50 35.258A 
TWO 29,306 306.9 -23.1 54.5 

O.R6 1.405 95.7 0.946 18.148 348:,3 531.9 0.975 35.321A 
TWO 29.306 3Ch.9 -23.1 54.3 * 

18.171 358.3 531.R 0.986 
54.2 

35.351A 

-0.19 1.4C3 A5.9 0.946 1 8 . 1 7 4  8.4 111.9 0.9830 35.3646 
ONE 29.3C6 306.9 -23.1 54.2 

4 - 1 2  1.401 81.0 0.941 18.156 18.6 171.9 C . 9 h h O  35.3456 
O N E  29.306 306.9 -23.7 54.3 

-0.09 1.399 76.0 0.948 18.118 28.8 112.1 G.9340 35.3C2A 
O N t  29.306 306.9 -23.1 54.5 

- C . W  1.397 71.0 0.951 18.062 39.0 172.3 0 . 8 8 8 0  35.2366. 
ONF 29.306 306.9 -23.7 54.8 

-0.01 1.395 66.0 0.954 11.991 49.2 172.7 0.8300 35.1526 
O N E  29.306 306.9 -23.1 55.2 

ARRlVbL DATE = 2453380.0 

0.16 1.4C6 11C.6 0.951 17.526 311.8 533.2 0.859 34.1941 
TWO 3C.945 308.2 -23.4 51.5 

0.22 1.406 135.7 0.948 17.600 321.7 532.9 0.909 34.2906 
TWO 30.945 308.2 -23.4 57.0 

0.36 1.406 100.9 0.946 
TWO 30.945 308.2 -23.4 

11.658 337.7 532.1 0.948 
56.1 

34.3676 

1.09 1 . 4 ~  96.0 0.945 17.698 347.1 532.5 0.974 34.4221 
lkf l  3C.945 30R.2 -23.4 56.4 

-1.00 1 .4C4  91.1 0.944 17.120 357.8 532.5 0.986 34.454A 
(INF 30.945 308.2 -23.4 5 0 . 3  

-0.35 1.4~2 86.2 0.944 11.723 7.9 172.5 0.9840 34.4626 
O N €  30.945 308.2 -23.4 56.7 

-@.21 1.401 81.3 0.945 17.701 18.0 172.5 0.9670 34.446A 
ONE 30.945 308.2 -23.4 56.4 

-0.16 1.399 7h.7 0.947 
O N E  30.945 308.2 -23.4 

11.673 
56.6 

2R.2 112.7 0.9360 34.4106 

-0.13 1.397 11.3 0.949 11.h23 38.3 112.9 0.8910 34.354A 
O N €  3r .945 308.2 -23.4 56.9 

-0.11 1.395 66.4 0.952 17.559 48.5 113.2 0.8340 34.283A 
O N t  30.945 308.2 -23.4 51.3 

1.72 0.103 156.1 64.6 26.8 0.170 

1.69 0.104 155.5 

1.65 0.105 155.1 

1.55 0.106 154.8 

0.91 0.101 154.6 

2.26 0.107 154.5 

1.96 0.107 154.6 

1-08 0.107 154.8 

1-85. 0.106 155.1 

1.82 0.106 155.5 

1.81 0.105 156.1 

65.2 27.0 0.169 

65.1 21.1 0.169 

66.1 21.1 0.168 

66.4 e27.0 0.168 

66.4 27.4 0.168 

66.4 21.3 0.168 

66.3 21.2 0.168 

66.1 21.2 0.169 

65.1 21.1 0.170 

65.3 21.0 0.170 

1.64 0.097 153.8 64.1 26.8 0.165 

1.58 0.099 153.3 64.6 26.9 0.165 

1.43 0.100 153.0 65.0 26.9 0.164 

0.69 0.100 152.8 65.3 26.7 0.164 

2 - 7 7  0.101 152.7 65.3 21.3 0.164 

2.11 0.101 152.8 65.4 21.2 0.164 

1.96 0.100 152.9 65.3 27.1 0.164 

1.90 0.100 153.3 65.1 27.0 0.165 

1.86 0.099 153.1 64.1 26.9 0.165 

1.83 0.098 154.3 64.3 26.8 0.166 

ARRIVAL O A T €  * 2453580.0 

45100.0 53580.0 0.581 246.6 -21.2 C.22 1.406 l lC .9  0.950 11.162 311.1 533.7 0.855 33.469A 1.60 0.091 151.8 63.1 26.6 0.162 
12.12 4.97 17.69 TkO 29.G53 309.4 -23.0 59.6 

45710.0 5358C.O 0.513 246.9 -21.C 0.29 1.4Cb 106.0 0.947 17.230 321.1 533.5 0.901 33.553A 1.51 0.092 151.4 63.6 26.6 0.161 
11.06 4.96 16.C2 TU0 29.053 309.4 -23.0 59.2 

45120.0 53580.0 C.456 245.0 -20.1 0.46 1.405 101.1 C.945 17.2R7 337.0 533.3 0.946 33.620A 1.33 0.093 151.0 64.0 26.7 0.161 
9.70 4.96 14.6b TWl l  29.053 309.4 -23.C 50.8  

45730.0 53580.0 0.414 241.2 -16.6 1.22 1.4C4 96.3 0.944 17.321 341.1 533.1 0.913 33.6686 0.55 0.094 150.8 64.3 26.1 0.160 
8.76 4.96 13.71 TWO 29.053 309.4 -23.G 58.6 

238 



1984 
FAPTh-NEPliINt 

DEPART ARRIVE SPEED K A DECL I 1 V 1 P S I  1 ECCFN SHA THFTl  THE12 PERIH APHEL 
OV1 OV2 DVI  LFG CIIIST R A S  OECLS LAMOA 

45140.0 535R0.0 0.394 232.1 -25.6 
11.70 4.96 13.26 

- 1 . ~ 1  1.403 91.4 0.943 
IINC 20.053 309.4 -13.0 

17.341 357.2 533.1 C.986 
58.4 

33.697A I 

4575r.C 53580.0 0.395 225.9 -19.3 -0.53 1.4b2 86.5 0.943 11.344 7.3 173.1 0.9850 33.7041 
8.33 4.96 13.28 ONE 29.C.53 309.4 -23.0 50.4 

45760.0 53580.0 0.422 220.0 -16.7 -0 .31  1.40C 81.6 0.944 17.330 17.4 173.1 0.9690 33.6921 
8.92 4.96 13.68 ONF 29.053 309.4 -23.0 58.5 

45770.0 53580.0 0.469 216.2 -15.1 -0.23 1.390 76.6 0.946 17.3CD 27.5 173.3 0.9390 33.6624 
1C.01 4.96 14.97  ONE 29.053 309.4 -23.C 50.7 

45780.0 5358C.O 0.531 214.5 -14.3 -0.19 1.396 71.7 0.948 17.755 37.7 173.5 C.0950 33.6156. 
11.49 4.97 16.46 ONE 29.053 309.4 -23.0 59.0 ..A 

45790.C 53580.0 0.6C3 714.8 - 1 4 . 3  -0.16 1.394 b6 .7  0 . 9 5 1  17.196 47 .9  173.7 0.8390 33.554A 
13.29 4.98 18.27 ONF 29.053 309.4 -23.n 59.4 

AKRIVAL OAT€ I 2453780.0 

457C0.0 537R0.0 C.585 247.2 -21.2 C.27 1.405 111.2 0.949 16.855 316.5 534.3 0.852 32.8584 
12.H3 4.94 17.77 1Wn 31.024 310.6 -22.6 61.7 

45710.0 53180.0 0.517 247.7 -20.9 0 . 3 6  L 4 C 5  106.3 0.947 16.918 326.4 534.0 0.904 32.932A 
11.15 4.93 1 6 - 0 8  TWO 31.024 31C.6 -22.6 61.3 

45720.C 537Rr.0 C . 4 5 9  246.0 -19.9 0 . 5 5  1.405 1C1.4 0 . 9 4 4  16.967 336.4 533.8 0.944 32.9904 
9.77 4.93 14.71 TWO 7 1 . U 2 4  31Cm.6 -22.6 6Q.9 

4573r .n  53780.C 0.416 242.3 -16.5 1 .31  1.404 96.6 0 . 9 4 3  17.0C2 346.5 533.1 f . 9 7 2  33.C334 
8.80  4-92 13.72 T H f l  31.024 31C.6 -22.6 60.7 

4574n.o 53780.0 0.398 231.8 -30.9 -3.29 1 . 4 0 3  91.7 0.142 17.177 356.5 533.6 0.986 3 3 . ~ 5 0 4  
R . W l  4.92 13.77 ONE 3 1 . C 2 4  31C.6 -22.6 60.6 

45750.0 5370C.0 0.3q4 226.R -20.3 - r . 7 4  1.402 Rh.0 0.942 17.025 6.6 173.6 0.9850 33.066A 
13-30 4-02 13.23 ONE 31.024 31C.6 -27.6 60.5 

45760.0 537eq.0 0 .419 220.9 -17.3 
d . A h  4.93 13.7Y 

-0.42 1.4C0 81.9 0 . 9 4 3  
LINE 31.P24 31C.6 -22 .6  

17.913 
60.6 

16.7 173.7 G.9700 33.0564 

4577P.O 53780.9 0.465 216.9 - 1 5 - 5  -0.36 1.39R 77.0 0 . 0 4 5  16.986 26.9 173.0 0.9410 33.0314 
9.91 4 . 9 3  1 4 . R 4  ONE 31.024 31C.6 -22.6 h0.R 

457Rr.0 531610.1 0 . 5 7 6  715.7 -14.7 - 0 . 2 4  1.396 72.0 0 .947  16.q-45 37.0 174.11 C.8980 32.9916 
1 1 . 3 1  4 .14  16 .31  flNI 7 1 . 0 7 4  71( . fs  - ) 7 . 6  b 1 . I  

4579C.O 53780.0 1.598 215.4 -14.6 -6.21 1.3q4 67.1 0.930 1 6 . R 9 1  47.2 174.2 0.8430 32.939A 
13.14 4.95 18 -09  ONE 31.024 311.6 -22.6 61.5 

I 2 V 2 PSI  2 I A DECL SPEED 

3.58 0.094 150.8 64.2 21.4 0.160 

2.28 0.094 150.8 6414 27.0 0.160 

2106 0.094 151.0 64.3 26.9 0.160 

1-96 0.094 151.3 64.1 26.9 0.161 

1.90 0.093 151.7 63.7 26.8 0.162 

1.86 0.092 152.3 63.3 26.7 0.163 

1.55 0.005 149.7 62 .1  26.3 0.159 

1.45 0.086 149.3 

1.24 0.087 148.9 

0.46 0 . 0 8 8  148.7 

5.05 0.088 148.6 

2.49 0.089 148.7 

2.16 0 . 0 8 8  148.8 

2.L.2 0.0flH 149.1 

1.94 0 . r ~  149.6 

1.89 O.OR6 150.2 

62.6 

63.0 

63 .3  

63.1 

63.3 

63.3 

63.1 

62.8 

62.4 

26.4 0.158 

26.5 0.157 

26.3 0.157 

27.6 0.157 

26.9 0.157 

26.8 0.157 

26.7 0.158 

26.6 0.158 

26.5 0.159 

ARRIVAL O A T I .  = 7453980.0 

4570c.o 53980.0 0 . 5 9 ~  247.9 -21.2 0 . 3 2  1.405 111.5 0 . ~ 4 9  16.595 315.8 534.8  0 . 8 4 0  3 2 . 3 4 2 ~  1.51 o.rBo 147.4 61.1 26.1 0.156 
12.95 4.91  17.87 TWO 29.C95 311.9 -22.3 63.9 

45710.0 53980.0 0.521 2411.5 -20.9 C.42 1.405 1L6.6 0 .946  16.653 325.8 534.6 0.901 32.406A 1.39 0.001 147.0 61.6 26.2 0.155 
11.25 4.91 1 6 - 1 6  TWO 29.095 311.9 -72.3 6 3 . 4  

45720.0 53980.0 0.462 246.9 -19.8 
9.85 4.90 1 4 . 7 5  

0.64 1.405 101.a 0.944 
TWO 29.095 3 1 1 . Y  -22.3 

16.7CO 335.0 534.4 0.942 
63.1 

32.4581 1-16 0.002 146.6 62.0 26.2 0.154 

45730.0 53980.0 0.419 243.3 -16.5 1.38 1.4C4 96.9 0 .942  16.793 345.8 534.2 P.97C 32.4951 0.40 0.P83 146.4 62.3 26.1 0.154 
13.85 4.90 13-76 T ~ O  29.095 311 .9  -22.3 62.8 

4574P.C 53980.0 0.418 229.3 -42.7 -6.84 1.403 92.0 0.941 16.752 355.9 534.2 C.985 32.5181. 8.60 0.003 146.3 61.8 28.5 0.154 
8 - 8 3  4.90 13.73 ONE 29.095 311.0 -22.3 62.8 

4575G.O 53980.0 0.393 227.7 -21.5 -0.99 1.401 87.1 0 .941  16.756 6.0 174.2 0.9860 32.52561 2.73 0.C83 146.3 62.3 26.8 0.154 
8 . 2 8  4 - 9 0  1 3 . l R  [INF 29.(r95 311.9 -22.3 62.6 

45760.0 539LI0.0 n.417 221.8 -1H.O -9.54 1.4C0 82.2 0.947 16.145 16.1 174.2 0 .9720  32.5186 2.27 0.083 146.5 62.3 26.6 0.154 
8.80 4.90 13.73 ONE 29.C95 311.9 -22.3 62 .7  

45770.0 53980.0 3.461 217.7 -16.1 -0 .38  1.398 77.3 0.944 16.720 26.2 174.3 0.9440 32.496A 2.09 0.082 146.8 62.1 26.5 0.154 
9.82 4.90 14.72 ONE 29.095 311.9 -22.3 62.9 

4578C.0 539RP.O 0.521 215.9 -15.1 -0.3G 1.396 72.4 0 .946  16.682 36.3 174.5 0.9020 32.463A 1.99 0.081 147.2 61.8 26.4 0.155 
11.25 4 - 9 1  16.16 ONE 29.095 311.9 -22.3 63.2 

45790.0 53980.0 0.592 216.0 -14.9 -C-26 1-394 67.4 0.949 16.633 46.4 174.7 0.8480 32.419A 1.92 0.080 147.0 61.4 26.3 0.156 
13.00 4.92 17.92 ONE 29.095 311.9 -22.3 63.5 

ARRLVAL OATC - 2454100.0 

45700.E 541AG.0 0.595 248.6 -21.2 ‘2.37 1.405 1 1 I . R  0.94R 16.374 315.1 535.3 0.044 31.9051 1.47 0.074 144.9 60.1 25.9 0.153 
13.08 4.89 17.97 Tho 30.806 313.1 -21.9 66.0 

4571P.O 54180.0 0.526 249.3  -20 .8  0.4R 1.405 107.0 0.945 16.429 325 .1  535.1 0.897 31.9614 1-34 0.076 144.4 
11.36 4.88 16.24 TkO 30.806 313.1 -21.9 65.5 

60.6 26.0 0.152 

45720.0 54180.9 0.466 247.9 -19.8 0.71 1.404 102.1 0.943 16.473 335.1 534.9 0.940 32.0061 1.C9 0.077 144.1 61.0 26.0 0.152 
9 .93  4.88 1 4 . 0 9  Tho 3C.806 313.1 -21.9 65.2 

45730.0 54 i80 .0  0.421 244.4 -16.6 1.43 i . 4 r3  97.2 0.941 16.504 345.2 534.8 0.969 32.0391 0.35.0.077 143.9 61.3 25.9 0.151 
8.90 4.R7 13.77 Tho 30.806 313.1 -21.9 64.9 



1904 
EARTH-NLPTUNt 

OEPART ARRIVE SPEFO R A -  OECL I 1 V 1 PSI 1 ECCtN SHA THE11 THE12 PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEEO 
O V l  OV2 OVT LFC C O l S T  R A 5  OECLS LANOA 

4575C.O 541R0.0 0.392 218.6 -22.9 -1.30 1.401 87.4 0.940 16.527 5.3 174.2 0.9860 32.067A 3.04 0.078 143.8 61.3 26.7 0.151 
1.77 4.87 13.14 ONE 30.8C6 313.1 -21.9 b4.7 

45760.0 54180.0 0.414 222.; -18.8 
8.75 4.87 13.62 

-0.68 1.399 82.5 0 .941  
ONE 30.806 313.1 -21.9 

16.517 
64.8 

15.4 174.7 0.9740 32.0611 2.39 0.078 143.9 61.3 26.5 0.151 

45770.0 54180.0 0.457 218.5 -16.6 -0.47 1.397 77.6 0 .943  16.495 25.5 174.8 0.9460 32.043A 2.16 0.077 144.2 61.1 26.4 0.152 
9.73 4.88 14.61 ONE 30.H06 313.1 -21.9 64.9 

45780.0 54180.0 0.516 216.6 -15.5 -0.37 1.395 72.7 0.945 16.460 35.6 175.0 0.9060 32.0151 2.04 0.076 144.7 60.9 26.3 0.152 
11.13 4.88 16.01 ONE 30.806 313.1 -21.9 65.2 

45790.0 541R0.0 0.586 216.6 -15.2 -0 .31  1.393 67.R 0.948 16.415 45.7 175.2 0.8520 31.9771 1.95 0.075 145.3  60.5 26.1 0.153 
12.85 4.R9 17.75 ONE 30.806 313.1 -21.9 65.6 

ARRIVAL DATE = 2454380.0 

4570P.C 5438P.0 0 . 6 N e  249.3 -21.2 0.42 1.404 112.2 0.948 16.187 314.4 535.8 0.839 31.5351 1.44 0.069 142.2 59.2 25.7 0.151 
13.21 4.87 18.08 TU0 29.422 314.3 -21.5 68.0 

4571C.O 54380.0 0.530 250.1 -70.8 0.53 1.404 107.3 0.945 16.239 324.3 535.5 0.894 31.583A 1.30 0 .071  141.7 59.7 25.8 0.150 
11.47 4.86 16.33 T U 0  29.412 314.3 -21.5 67.6 

4572C.O 54380.0 0.470 248.9 -19.8 0.77 1.4f4 102.4 0.942 16.280 3 3 4 . 4  535.4 0.937 31.623). 1-03 0.072 141.4 60.1 25.8 0.149 
10.01 4.Hb 14.87 Tho 29.422 314.3 -21.5 67.2 

45730.0 54380.0 0.423 245.6 -16.7 1 - 4 1  1.4P3 97.6 0.941 16.310 344.4 535.3 C I S 6 8  31.6521 0.31 0.073 141.1 60.4 25.6 0.149 
8.95 4.85 13.80 Tho 29.422 314.3 -21.5 67.0 

45740.0 54380.0 0.593 253.9 37.6 21.43 1.4C2 92.7 G.940 16.327 354.4 535.2 0.984 31.6714 -19.68 0.073 141.0 61.6 19.8 0.152 
13.F3 4.88 17.91 TU0 29.422 314.3 -21.5 67.3 

55750.0 54380.3 0.392 229.5 -24.5 -1.69 1.401 87.8 0.940 16.132 4.6 175.2 0.9870 31.6771 3.42 0.073 141.1 60.3 26.6 0.149 
8.26 4.85 13.11 ONE 29.422 314.3 -21.5 66.8 

45760.0 54380.0 0.412 223.7 -19.6 -0 .83 1.399 82.9 0.940 16.324 14.7 175.2 0.9750 31.6734 2.53 0.073 141.2 60.4 26.3 0.149 
8.69 4 .85  13.54 ONE 29.422 314.3 -21.5 66.a 

45770.0 541R0.0 0.453 219.4 -17.2 -0.56 1.397 78.0 0.942 16.304 24.8 175.3 0.9490 31.6596. 2.24 0.073 141.5 60.2 26.2 0.149 
1 . 6 4  4.86 14.49 ONE 29.422 314.3 -21.5 67.0 

45780.0 54380.0 0.511 217.3 -15.9 -0.44 1.395 73.1 0.944 16.272 34.% 175.4 0.9090 31.635A 2.09 0.072 141.9 60.0 26.1 0.150 
11.01 4.86 15.87 ONE 29.422 314.3  -21.5 67.2 

4579P.O 54380.0 0 .58C 217.2 -15.6 -0 .36  1.393 68.2 0.947 16.230 45.0 175.6 0.8570 31.603A 1.99 0.071 142.5 59.6 26.0 0.151 
12.71 4.87 17.58 ONE 29.422 314.3 -21.5 61.6 

ARRIVAL OATE = 2454580.0 

4570C.O 54580.0 O.br6 250.0 -21.2 
13.35 4.85 10.21 

0.46 1.404 112.5 0.948 
TU0 30.357 315.5 -21.1 

16.028 313.6 536.2 0,835 
70.1 

31.221A 1.41 0.065 139.2 58.3 25.5 0.149 

45710.0 54580.0 0.535 250.9 -20.R 0.58 1.404 107.7 0.945 16.077 323.6 536.0 0.890 31.2644. 1.25 0.066 138.7 58.7 25.6 0.148 
11.59 4.85 16.43 Tho 30.357 315.5 -21.1 69.6 

45720.0 54580.0 0.474 249.9 -19.7 P.83 1-4n4 102.8 0.942 16.116 333.6 535.9 0.934 31.2981 0.98 0.068 138.4 59.1 25.6 0.147 
10.11 4.84 14.94 Tu0 30.357 315.5 -21.1 69.3 

4573C.O 54580.0 0.426 246 .1  -16.8 1.50 1.403 97.9 0.940 16.145 343.7 535.7 0.966 31.324A 0.28 0.068 138.2 59.5 25.4 0.157 
9.01 4.83  13.85 TkO 30.357 315.5 -21.1 69.0 

45740.0 54580.0 0.441 246.3 9.8 9.34 1.402 93.0 0.939 16.162 353.7 535.7 0.984 31.340A -7.59 0.069 138.1 60.2 23.1 0.147 
9.34 4.84 14.18 TU0 30.357 315.5 -21.1 68.9 

45750.0 54580.0 0.392 230.3 -26.6 -2.19 1.400 88.1 0.939 16.167 3.9 175.7 0.9870 31.3471 3.92 0.069 138.1 59.4 26.6 0.147 
8.27 4.83 13.10 ONE 30.357 315.5 -21.1 68.8 

45760.0 54580.0 0.409 224.7 -20.5 -1.00 1.399 83.2 0.940 16.160 14.0 175.7 0.9770 31.3441 2.69 0.069 138.2 59.4 26.2 0.157 
8.64 4 .83  13.47 ONE 30.357 315.5 -21.1 6R.9 

45770.0 54580.0 0.449 220.3 -17.8 -0.66 1.397 78.3 0.941 16.142 24.0 175.8 0.9520 31.332A 2.33 6.068 138.5 59.3 26.0 0.147 
9.55 4.84 14.38 ONE 30.357 315.5 -21.1 69.0 

45780.0 54580.0 0.566 218.1 -16.4 
10.89 4.84  15.73 

-0.51 1.395 73.5 0.943 
ONE 30.357 315.5 -21.1 

16.112 
69.3 

34.1 175.9 0.9130 31.312A 2.14 0.067 138.9 59.1 25.9 0.148 

45790.0 54580.0 0.575 217.9 -15.9 -0.42 1.393 68.5 0.946 16.073 44.2 176.0 0.8620 31.2851 2.63 0.C66 139.4 58.8 25.8 0.149 
12.56 4.85 17.41 ONE 30.357 315.5 -21.1 69.6 

ARRIVAL OATE = 2454980.0 

45700.0 54980.0 0.618 251.4 -21.2 0.55 1.404 113.3 C.948 15.784 312.1 537.0 0.825 30.7354 1.35 0.057 132.4 56.6 25.0 0.146 
13.65 4.83 18.4fl TkO 29.406 317.9 -20.2 74.p. 

45710.0 54986.3 0.546 252.6 -20 .5  0.68 1.4n4 108.4 0.944 15.424 322.1 536.9 0.883 30.766A 1.18 0.n59 132.0 57.0 25.1 0.145 
11.84 4.R2 16.66 Tu0 29.806 317.9 -20.2 73.6 

45720.0 54980.0 0.482 251.9 -19.8 0.93 1.403 103.5 0.941 15.860 332.1 536.7 0.929 30.7921 0.89 0.060 131.7 57.4 25.1 0.144 
lP.31 4.81 15.12 Tho 29.806 317.9 -20.2 73.3 

4573P.O 54980.0 0.432 249.0 -17.0 1.55 1.403 98.6 0.939 15atI8J 342.2 536.6 0.962 30.8121 0.23 0.061 131.5 57.8 25.0 0.15.3 
9.15 4.80 13.96 Tho 29.806 317.9 -20.2 73.0 

45740.0 54980.5 0.412 245.8 -3.7 5.13 1.402 93.7 0.938 15.9O4 352.3 536.6 0.982 30.8251 -3.39 0.061 131.4 58.2 23.9 0.143 
8.71 4.80 13.51 TU0 29.806 317.9 -20.2 72.9 

240 



DEPART AkRlVE S P E E O  H A OtCL 
ov1 OV2 O V T  

45 isn .o  54980.0 0 . 3 9 1  231.5 -32 .1  
8.36 4-80 13.11  

45160.0 5498c.0 0 . W 5  226.8 -22.6 
8 .55  4.80 13.35 

45170.0 54980.0 0.442 222.2 -19.1 

45180.0 5 4 9 8 0 . 0  0.496 219.7 -11 .4  

9.31 4.81 14.18 

10.65 4.81 15.46 

45190.0 54980.0 C.563 219.3 -16 .1  
12.21 4 .82  1 1 - 0 9  

45800.0 54980.0 0.637 220 .5  -16 .7  
14.15 4.83 18-90  

45100.0 5538C.O 

45110.0 55380.0 

4 5 i 2 c . n  55380.c 

4 5 i 3 c . o  553a0.0 

45140.0 55380.n 

4 5 i s n . c  55380.3 

4 5 i 6 c . n  5538c.o 

4 5 i i r  .O 5 5 3 8 c  .o 

4578n.c 5 5 3 ~ 0 . 0  

45190.0 55380.0 

45800.0 553R0.0 

4510C.O 55180.0 

4 5 i i n . o  557nn.n 

4 5 n o . r  55180.0 

45130 .O 5518C. 0 

45140.0 55 i80 .0  

45760.0 5518C.0 

45170.0 55180.0 

45780.0 55180.0 

45190.0 5-imo.o 

458OO.P 55780.0 

0.63C 252.9 -21.2 
13.91 4 . 8 1  1 8 - 1 8  

0 .551  254.4 -20.9 

0.492 254.0 - 1 9 . 8  

0.439 251.4 - 1 1 . 3  

12.12 4.80 16.91 

10.53 4.79 15.32 

9 . 3 1  4.18 14.09 

0 .410 241.6 - 8 . 2  
8.6h 4.78 13.44 

0.42r z3p.z -45.8 
8.87  4.19 13.66 

0 . 4 ~  228.9 -25.2 
8 .48  4 - 7 8  13.26 

0.435 224.2  -29.6 
9 .21  4.78 13.99 

0.486 221.5 -1fl.4 
10.41 4.79 1 5 . 2 ~  

0.551 220.8 -11 .5  
11 .91  4.80 16.17 

13.81 4.81 1 8 . 6 7  
0.624 221.8 -17.3 

0.643 254.4 -21.3 
14.31 4.80 19.11 

0.569 256.1 -20 .9  
12.41 4.19 11.20 

0.5C2 256.0 -19 .9  
10.78 4.78 15.55 

0 . 4 4 1  253.11 -11.6 
Y.4H 4 - 1 1  14.2h 

1 .412  249.8 -10.7 
8.70 4 .71  11.47 

n . 4 0 ~  231.0 -28.6 
8-46 4 .11  11-21 

0.428 226.4 -22 .4  
9.C6 4.17 13.83 

0.417 223.3 -19.6 
10.18 4.17 14.95 

0.539 222.4 -18.4 
Il.hH 4.78 16.41 

0 .611 223.2 -18.- 
13.41 4.19 18 .21  

1984 
E A R T H - N E ~ U N E  

I I V I P S I  I ECCEN S H A  T H E T I  Tl4E12 PtR lH  APHEL 
LEG COIST R A S  OECLS LAM04 

-3.H1 1.40C 88 .9  0.938 15.908 2.4 116.6 0 .9880  30.831A 
O N E  29.H06 311.9 -2C.2 12.8 

-1 .41  1 .398 84.0 0 .938  1 5 . 9 ~ 5  12.4 116.6 0.9800 3 0 . 8 3 0 ~  
O N E  29.806 317.9 -20.2 12 .8  

-0.88 1,397 19 .1  0.940 15.889 22.5 176.6 0.9510 30.822A 
ONE 29.RC6 311.9 -20.2 13.0 

-0.66 1.395 14 .2  0.942 15.864 37.6 116.7 0.9200 30.8C8A 
ONE 29.806 317.9 -20.2 13 .2  

-0.54 1.392 69 .3  0.945 15.830 42.6 176.9 0 .8710  30.189A 
ONE 2 9 . ~ 0 6  317.9 -20.2 73.5 

-C.41 1.390 64.4 0 .949 15.188 52.6 171.0 C.8100 30.7651 
O N E  29.806 317.9 -20.2 73.8 

ARRIVAL D A T E  = 2455380.0 

0 .62  1.404 114.1 0 .948  15.606 310.4 537.8 0 .815 30.3976 
ThO 29.311 32L.3 -19.4 11 .9  

0 . 7 6  1 . 4 0 4  109.2 0.944 
Tho 29.311 32C.3 -19.4 

15.647 320.5 537.1 0.874 
11 .5  

30.419A 

1.31 1.403 104.3 0.941 15.68J 330.5 531.6 0.922 30.438A 
T ~ O  2 9 . 3 1 1  320.3 -19 .4  71.2  

1 .58  1.402 99.4 0.939 15.705 340.6 531.5 c .958  30.4536 

3.92 1.401 94.5 0.938 1 5 . 1 2 1  3 5 r . i  531.4 0 . 9 8 ~  3 0 . 4 6 2 ~  

TLIO 29.311 32C.3 -19 .4  16.9 

TkO 29.311 320.3 - 1 9 . 4  7 6 . 7  

-7.66 1.400 89.6 0.937 15.128 0.8 117.4 C.9880 30.461A 
ONE 29.311 320.3 -19.4 1 6 . 1  

-1 .97  1.39R 84.7 0 .938  
ONE 29.311 320.3 -19 .4  

15.725 
76 .7  

10 .9  117.4 C.9820 30.461A 

-1.15 1.390 79.9 0.939 15.712 20.9 171.4 0 .9620  30.4626 
O N E  2 9 . 3 1 1  32c.3 -19.4 76.8 

-9 .83  1.394 75.0 0 .941 15.690 31.0 117.5 r . 9 2 7 0  30.4531 
O N F  29.311 32C.3 -19 .4  77.0 

15 .060 
17.2 

-0.57 1.390 65 .3  0 .941  15.623 50.9 117.7 0.8220 30.424A 
O N E  29.311 320.3 -19.4 71.5  

ARRIVAL C A T E  = 245578C.O 

C.69 1.403 114.9  O . 9 4 A  15.408 308.1 538.5 0.804 3 0 ~ 1 1 3 A  
TWO 29 .016 322.6 -18.5 81.5 

n.83 1 . ~ 3  110.0 0 . 9 4 4  
ThU 29.016 322.6 -18.5 

15.526 318.8 538.4 0.865 
81.2 

30.181A 

1 . 0 8  1 . 4 m  105.1 n.941 15.558 328.9 538.3 0.915 3 0 . 2 0 0 ~  
T U 1  29.016 327.6 -18.5 A0.H 

1.61  1 .407 10r.2 0 .039  15.502 339.0  53R.2 0 .953  30.2101 
T k O  29.016 322.6 -1R.5 80.0 

7 . 3 4  1.401 95.3 0 .931  15.598 349.1 538.2 0.918 30.2176 
TkO 29.016 322.6 -18.5 R0.4 

-2.16 1.398 85.5 0.937 15.603 9.2 118.2 0.9850 30 .22 lA  
ONE 29.016 322.6 -18.5 60.3 

-1.47 1.396 8 C . l  0.938 
ONE 29.C16 322.6 -18.5 

15.592 
8 9 . 4  

19.3 178.2 0 .9660  30.2196 

-1.33 1.394 75.8 0.940 15.574 29.3 118.2 0.9340 30.213A 
O N E  29.016 322.6 -18.5 80.6 

ONE 29 .016  322.6 -18 .5  8n.n 
-0.91 1.392 71.0 C.943 15.541 39.3 178.3 0.8900 30.2051 

-0.68 1.390 66.1 0.946 15.514 49.2 178.4 0 .8330 30.194). 
ONE 29.016 322.6 -18.5 81.0 

1‘2 V 2 PSI 2 R A DECL SPEEO 

5.52 0.062 131.4 51.5 26.1 0.143 

3.09 0.061 131.6 51 .1  25.9 0.143 

2.53 0.061 131.8 57.6 25.7 0.144 

2.21 0.060 1 3 2 . 1  51.4 25.6 0.144 

2 . 1 1  0.059 132.6 57.1 25.4 0.145 

2.CO 0 .051  133.2 56.8 25.3 0 .141  

1.29 0.C51 124.3 

1.11 0.052 124.1 

0 . 8 2  0.C54 123.9 

n.20 0.055 1 2 3 . 8  

-2.18 n.c55 123.8 

9.36 0.056 123.8 

3.62 0.C55 123 .9  

2.71 0 .055  124.0 

2.41 0 .054  124.3 

2.20 0 .053  124.6 

2 - 0 6  0.052 125.1 

1.25 0.046 115.0 

1.05 0.048 115.1 

0.15 0.049 115 .1  

0.18 0.050 115.2 

-1.61 0.051 115.2 

4.k0 0.051 115.3 

3.01 0.051 115.4 

2.51 0.050 115.5 

2.30 0.049 115.1 

2.12 0.047 115.9 

55.1 

55.5 

55 .9  

56.2 

56.6 

55.5 

56.1 

56.1 

55 .9  

55.1 

55.4 

24.6 0.144 

2 4 . I  0.143 

24.1 0.142 

24.6 0.141 

23.9 0.141 

21.5 0.141 

25.8 0.141 

25.5 0.141 

25.3 0.142 

25.1 0.143 

25.0 0.144 

53.8 24.3 0.143 

54.2 24.4 0.141 

54.5 24.4 0.140 

54 .9  24 .3  0.139 

55.2 23.1 0.139 

54.1 25.7 0.139 

54.8 25.2 0.139 

54.6 25.0 0.140 

54.5 24.8 0.141 

54.2 24.7 0.142 

ARRIVAL DATE - 2456180.0 

45110.0 56180.0 0.581 251.8 -20 .9  0.9C 1.4P3 110.8 0.945 15.451 311.1 539.1 0.856 30.046A 1.00 0.045 1C5.2 53.1 2k.O 0.140 
12.13 4.18 11.51 rho 29.011 325.0 -11.5 84.6 

45126.0 561R0.0 0 .513  258.1 -20.0 1 .14  1 .403 105.9 0 .941  15.481 321.2 539.0 0.908 30.051A 0.10 0.046 105.5 53 .4  24.1 0.139 
11.04 4 - 1 7  15afl l  TkO 29.011 325.0 -11.5 8 4 . 3  

45130.0 56180.0 0.455 256.2 -11.9 l a b 3  1.4C2 101.0 0.939 15.5C4 331.3 538.9 0.948 30.060A 0.16 0.041 105.8 53.1 24.0 0.130 
9.68 4-16 14-44 TIlO 29.011 325-0 -11.5 84.1 



1484 
€ ARTH-NEPIUNt 

DEPART ARRIVE SPEEO 
ov1 

R A  
O V Z  

OECL 
nv T 

I 1  
L F C  

V 1 PSI 1 ECCEN 
COlST R A S  OECLS 

SHA THETl THET2 PERIH 
LAHOA 

APHEL 1 2  v 2  PSI  2 

45740.0 56180.0 0.416 252.3 -12.3 3 - 9 1  1.461 96.1 0.937 15.519 347*+ 530.9 0.975 30.064A -1.28 0.048 106.0 

4 5 i 5 0 . 0  56180.0 0.610 257.6 40.7 23.22 1.400 91.3 0.936 15.527 357.4 538.9 0.988 30.066A -21.54 0.048 106.1 

8.80 4.76 13.55 TkO 29.011 325.0 -17.5 03.9 

13.65 4.79 18.46 Tua 29.011 325.0 -17.5 84.0 

45760.0 56180.0 0.402 232.8 - 3 3 . 4  
0.47 4.76 13.23 

-3.98 1.398 86.3 0 .936  
ONE 29.011 325.0 -17.5 

15.527 
83.0 

7.6 178.9 0.9871) 30.0671 5.60 0.048 106.2 

45770.0 56180.0 0.422 220.6 -24.4 -1.07 1.396 81.5 0.937 15.518 17.6 170.9 0.9710 30.066A 3.44 0.048 1V6.2 
8.92 4.76 13.68 ONE 29.011 325.0 -17.5 03.9 

4578C.O 56180.0 0.467 225.3 -20.9 -1.25 1.394 7b.7 0.939 15.582 27.6 n 0 . 9  0.9410 30,063A 2.77 0.047 106.1 
9.96 4.16 14.72 ONE 29.011 325.0 -17.5 84.0 

45790.0 S6180.0 0.527 224.0 -19.3 
11.40 4.77 16.17 

4 . 9 6  1.392 71.8 0.942 
ONE 29.011 325.0 -17.5 

15.478 
04.2 

37.5 179.0 0.8991) 30.PSBA 2.42 0.046 106.1 

458OC.O 56180.0 0.537 224.6 -10.7 -0.80 1.390 67.0 0.945 15.448 47.4 179.0 0.8441) 30r052A 2.20 0.044 106.0 
13.13 4.78 17.92 ONE 29.011 325.0 -17.5 84.4 

R & DECL SPEED 

54.0 23.5 0,138 

55.9 17.3 0.142 

53.4 25.0 0.138 

53.6 25.1 0.138 

53.5 24.8 0.139 

53.4 24.6 0.140 

53.2 24.5 0.141 

242 



1985 
EARTH-NEPTUNE 

DEPART AKRIVE SPTtO R A OECL I 1 V 1 P S I  1 ECCEN SMA W E 1 1  W E 1 2  PERiH APHEL 
OV1 O V 2  OVT LEG C O I S T  RAS OECLS LAMOA 

AKRIVAL OATE 2447940.0 

APRlVAL OATE - 2448140.5 

4611O.C 40140.C 0.628 254.7 -19.5 1.27 1.612 97.7 1.556 -1.749 347.4 486.1 0.973 NA 
13.Sl  17 .91  31.82 ONE 29.605 273.8 -28.7 9.2 

4612C.O 48140.0 g.bC4 249.4 -19.2 
13.30 17.96 31.27 

1.07 1.611 91.8 1.569 
ONE 29.605 273.0 -28.7 

-1.738 357.1 
9.1 

405.7 0.989 NA 

46130.0 48140.0 0.600 243.0 -10.6 0.96 1.611 85.7 1.571 -1.730 7.1 125.7 0.9070 NA 
13.40 10.01 31.41 ONE 29.685 273.8 -28.7 9.1 

46140.0 40140.0 0.642 236.0 -17.7 0.89 l . a l 0  79.4 1.561 -1.724 17.4 126.0 0.9670 NA 
14.27 l U . 0 4  '42.31 ONE 29.605 2 7 3 r 0  -20.7 9.2 

AHRIVAL OATE = 2440340.0 

46100.0 4R340.0 9.618 255.0 -1R.7 1.61 1.572 101.5 1.427 -2.259 34r .5 490.5 0 . 9 5 2  NA 
13.66 15.79 L9.45  ONE 30.397 275.2 -28.7 1 0 . 4  

46110.0 4034C.O 0.578 250.8 -10.9 
12.65 15.84 20.49 

1.25 1.572 95.9 1.436 
ONE 30.397 275.2 -20.7 

-2.243 350.0 489.9 0 . 9 7 9  
1 0 . 3  

NA 

46120.0 4834C.C 0.562 244.9 -18.5 1.05 1.571 9 t . l  1.443 -2.232 359.8 489.6 0.990 NA 
12.24 15.88 2n.12 ONE 30.397 275.2 -28.7 10.3 

46130.0 48340.0 3.573 230.3 -17.7 0.93 1.570 84.2 1.442 -2.223 9.9 129.7 0.9830 NA 
12.53 15.91 2 8 . 4 4  ONE 30.397 275.2 -7R.7 10.3 

46140.0  48340.0 0.614 232.4 -16.R t . 8 6  1.569 7 8 . 0  1.432 -2.219. 20.3 1 3 0 . 1  0 .9580 NA 
1 3 - 5 5  15.53 24.4'4 IlNE 30.397 275.2 -20.7 10.3 

ARRIVAL OATE - 2448540.0 

4609n.o 4 8 5 4 0 . ~  0 . ~ 2 8  254.6 -16.9 2.42 1.542 1 ~ 5 . 2  1 . 3 2 ~  -2.893 333.4 494.7 0.925 NA 
13.91 14.08 27.99 llNE W . 2 1 0  276.5 -20.6 11.7 

46100.0 48540.C C.575 251.9 -10.1 1 . 6 1  1.542 9 9 . 9  1.335 -2.071 342.7 4 9 3 . 9  G . 9 6 C  NA 
12.50 14.12 26.73 OhE 30.210 276.5 -28 .6  11.6 

46110.0 40540 .C  0 . 5 4 1  247.2 -1R.2 
11.72 16-16 25.0R 

1.23 1.541 94.4 1.344 
ONE 30.210 276.5 -28.6 

-2.852 352.3 493.4 0.982 
11.5 

NA 

46120.0 4 ~ 5 4 0 . ~  c.531 240.17 -17.7 i . 0 2  i.341 88.7 1 .340 -2.839 2.2 133.2 0.9890 NA 
11.40 1 4 . 1 9  25.66 11Nt 30.210 270.5 -20.6 11.5 

46130.0  48540.C C.549 234.2 -16 .0  0.90 1.539 R2.9 1.346 -,?.I330 12.4 133.4 0.9790 NA 
11.92 14.21 26.13 ONE 30.210 276.5 -28.6 11.5 

46140.0 4854C.0  0.595 220.6 -15 .9  
13.C7 14.23 27.30 

0 . 8 3  1.530 76.9 1.336 
LINE 30.210 276.5 - 2 8 . 6  

-2.024 
1 1 . 5  

22.9 133.9 0.9500 NA 

ARKlVbL DATE = 24487,40.0 

4609C.O 48740.0 (1.591 252.3 -16.2 2.47 1.510 103.8 1.255 -3.657 335.3 497.0 0.934 NA 
12.97 12.72 25.69 ONE 29.840 277.9 -20.6 12.9 

46100.0 4874C.O 1.542 249.1 -17.6 1.60 1.510 98.6 1.266 -3.629 344.7 497.1 0.966 NA 
1 1 . 7 4  12.75 24.50 ONE 29.840 277.9 -2R.6 12.0 

46110.0 40740.0 0.512 243.0 -17.6 1 - 2 1  1.517 93.2 1.273 -3.6C7 354.4  496.7 0.985 NA 
11.P2 1 2 - 7 8  2 3 - 6 1  ONE 29.040 277.9 -2R.6 12.7 

46120.0 40740.0 C . 5 C e  237.2 -17.n 1.30 1.516 07.6 1.275 -3.592 4.3 136.5 0.9800 NA 
10.92 12.00 23.72 ONE 29.040 277.9 -28.6 12.7 

46130.83 48740.0 0.531 238.6 -16.0 0.87 1.515 81.0 1.272 -1.582 14.6 136.R 0.9740 NA 
11.49 12.82 24.31 ONE 29.840 277.9 -28.6 12.7 

46140.0 48740.0 0 , 5 8 2  225.3 -15.C 0.80 1.513 75.9 1.263 -3.578 25.2 137.4 0.9420 NA 
12.74 12.83 25.58 ONE 29.840 277.9 -20.6 12.0 

ARRIVAL OArP = 2448940.0 

46000.0 48940.0 0.632 253.1 -7.2 6 . 6 6  1.499 107.6 1.193 -4.658 327.7 561.5  C.901 NA 
14.01 11.56 25.57 ONE 311.721 279.2 -20.5 14 .3  

4699C.O 48940.0 n.5bl 25C.3 -15.6 2.52 1.499 102.h 1.2G4 -4 .613 336.9 500.7 0.941 NA 
12.22 11.59 23.R1 ONE 30.721 279.2 -2R.5 14.2 

46100.0 4894010 0.515 246.6 -17.1 
1 1 . 1 G  11.62 22.71 

1 - 5 4  1.4'79 97.4 1.212 
ONE 30.721 279.2 -20.5 

-4.579 346.4 500.0 0.971 
14.0 

N 1  

46110.C 48940.0 C . 4 9 C  74n .R  - 1 7 8  1-19 1.498 92.1 1.217 -4.553 356.2 499.7 0.986 NA 
10.49  11.64 22.13 ONE 10.721 279.2 -2R.5 14.0 

46120.0 40940.0 0.491 233.9 -16.3 
10.51 11.66 22.16 

n.g7 1 . 4 1 1  H(r.6 1.217 
flNE 3C.721 279.2 -20.5 

- 4 . 3 3 5  
13.9 

6.2 139.6 0.9860 NA 

46130.0 48940.0 C.519 227.5 -15.2 0 . 8 5  1.496 80.9 1.214 -4.526 16.6 139.9 0.9690 NA 
11.19 11.67 22.86 ONE 30.721 279.2 -2R.5 14.0 

I 2 V 2 P S I  2 R A OECL SPEED 

0.61 0.799 176.3 83.3 20.1 0.809 

0.89 0.801 176.2 03.4 20.7 0.011 

1-11 0.803 176.2 83.4 28.7 0.013 

1.20 0.004 116.3 83.4 28.7 0.814 

0.18 0.713 176.0 133.3 28.6 0.725 

0.62 0.716 175.9 83.4 20.7 0.721 

0.91 0.717 175.9 03.4 28.7 0.728 

1 - 1 2  0.718 175.9 03.4 28.7 0.730 

1.29 0.719 176.0 03.4 28.7 0.731 

-0.70 0.642 175.7 83.1 28.6 0.655 

0 . 1 9  C.644 175.6 03.3 20.6 0.657 

0.64 0.646 175.5 0 3 . 4  20.7 0.650 

0192 0.647 175.5 03.4 20.7 0.659 

1.13 0.648 175.6 03.4 28.1 0.660 

1.30 0 .648 175.6 83.3 28.7 0.661 

-0.74 0.583 175.3 83.1 28.6 0.597 

0.19 0.585 175.2 83.3 28.6 0.599 

0.65 0.506 175.1 8 3 . 4  28.7 0.600 

0 . 9 4  0.507 175.1 83.4 20.7 0.601 

1.15 0.588 175.2 83.4 28.7 0.602 

1.31 0.588 175.3 83.3 20.1 0.602 

-5.00 0.530 175.0 02.9 20.2 0.546 

-0.80 0.532 174.9 8 3 . 1  20.6 0.548 

0.20 0.534 174.8 83.2 20.6 0.549 

0.61 0.535 174.7 83.3 28.7 0.550 

0.96 0 .536 174.7 0 3 . 3  28.1 0.551 

1.16 0.536 174.8 03.3 28.7 0.551 
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DEPART ARYIVE SPEED R A OECL I 1 V 1 P S I  1 ECCEN SHA THET\THET2 PERlH APHEL 
O V 1  OVZ OVT LEG COIST RAS OECLS LAUOA - 

46140.0 48940.0 0,573 222.7 -14.3 0.77 1.494 75.1 1.201 -4.523 27.2 140.5 0.9350 NA 
12.51 11.68 24.19 ONE 30.121 279.2 -28.5 14.1 

46150.0 48940.0 0.647 219.9 -13.9 0.73 1.492 69.2 1.195 -4.526 38.1 141.6 0.8820 NA 
14.39 11.69 26.a8 ONE 30.721 279.2 -28.5 14.2 

46080.0 49140.0 0.612 252.4 - 3 . 8  
13.52 10.62 24.13 

46090.0 49140.0 0.537 248.5 -14.9 
11.63 19-64  22.27 

46100.0 5914010 0.494 244.2 -16.5 
10.59 10.66 21.25 

46i io .c  49140.0 0.473 2313.1 -16.5 
1o.m 10.68 20.77 

46120.0 49140.0 0.478 231.2 -15.6 
10.26 10.70 20.93 

46130.0 49140.0 0 . 5 1 ~  224.9 -14.5 

46140.0 4914c.o 0.566 220.4 -13.8 

10.97 10.71 21.67 

12.35 1Q.71 23.1?5 

46150.C 49140.0 0 . ~ ~ 1  218.0 -13.4 
14.26 10.72 24.97 

46070.0 49340.0 C . 6 4 3  245.7 -33.9 
14.29 9.80 24.09 

46080.0 49340.0 0 . m  252.4 1.3 
13.31 9.83 23.13 

4609C.O 49340.0  0.517 246.9 -14.2 
11.15 9.84  21.00 

46100.0 49340.0 0.477 242.2 -16.1 
1 0 . 1 ~  9.86 20.05 

46110.0 49340.0 0.659 235.H -16.0 
9.77 9.88 19.64 

46120.0 49340.0 C.468 228.8 -15.1 
9.97 9.89 19.86 

46130.0 49340.0 0.503 222.7 -14.0 
10.80 9.89 20.7'3 

46140.0 49340.0 0.561 218.6 -13.3 
12.23 9.90 22.13 

4615C.O 49340.0 0.631 216.5 -13.0 
14.15 9.91 24.06 

ARRIVAL OATE 2449140.0 

7 - 8 7  1.484 106.6 1.154 -5.888 329.0 504.1 0.908 
ONE 29.379 28C-6 -28.4 15.6 

2.59 1.484 101.6 1.162 
ONE 29.379 2R0.6 -28.4 

-5.831 338.4  503.3 0.941 
15.4 

1.58 1.484 96.5 1.168 -5.786 348.0 502.7 0.974 
ONE 29.379 280.6 -2n.4 15.3 

1.16 1.483 91.2 1.172 
ONE 29.379 280.6 -28.4 

-5.755 357.8 502.5 0.987 
15.2 

n.94 1 . 4 ~ 2  85.7 1.172 -5.735 7.9 142.5 0.9850 

0 .82  1.480 130.2 1.169 -5.726 18.2 142.8 0.5650 
ONE 29.319 280.6 -28.4 15.3 

ONF 29.379 2811.6 -28.4 15.2 

0 . 7 4  1.478 74.4 1.162 -5.726 28.9 143.4 0.92RO 
ONF 29.379 280.6 - 2 8 . 4  15.4 

0.70 1.476 68.6 1.152 -5.134 39.8 144.5 0.8730 
ONE 29.379 280.6 -28.4 15.5 

ARRIVAL OATE = 2449340.0 

-5.62 1.472 110.6 1.114 -7.583 320.9 507.4 0.867 
TWO 31.061 281.9 -28.3 17.2 

9.83 1.472 105.8 1.122 
ONE 31.061 281.9 -2n.3 

-7.485 33F.2 506.5 0.915 
17 .@J. 

2.66 1.472 100.8 1.128 -7.411 339.6 505.8 0.952 
ONE 3i.r.61 281.9 -2.9.3 16.7 

1.57 1.471 95.7 1.133 -7.354 349.3 505.3 0.977 
ONE 31.C61 281.9 -28.3 16.6 

1.14 1.470 90.4 1.135 
ONF 31.061 281.9 -28.3 

-7.314- 359.2 505.0 @.mi 
16.6 

0.92 1.469 85.0  1.135 -7.291 9.3 145.1 0.9830 
ONt 31.C61 281.9 -28.3 16.6 

0.79 1.467 79.5 1.132 -7.203 19.7 145.4 0.9610 
ONE 31.061 281.9 -28.3 16.6 

0.71 1.466 13.9 1.127 -7.289 30.4 146.1 0.9220 
ON€ 31.061 281.9 -28.3 16.7 

0.66 1.464 68.1 1.119 -7.306 41.3 141.1 0.8670 
ONE 31.061 281.9 -28.3 16.9 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N 1  

NA 

NA 

N 1  

ARRIVAL OATE * 2449540.0 

46010.0 49540.0 C.b20 244.9 -31.6 -4.51 1.462 109.9 1.090 -9.760 3 2 1 h  509.6 0.874 NA 
13.72 9.13 22.85 TWO 29.149 283.2 -28.2 18.5 

46080.0 49540.0 0.619 253.8 10.0 13.59 1.462 105.0 1.096 -9.627 331.3 508.7 0.920 NA 
13.68 9-16 22.84 ONE 29.149 283.2 -28.2 18.4 

46090.0 49540.C 0.5C2 245.6 -13.5 2.75 1.462 100.1 1.100 -9.522 340.7 508.0 0.956 NA 
1 0 . 7 ~  9.17 19.94 ONE 29.149 283.2 -28.2 18.1 

4610L.0 49540.0 0.U63 240.4  -15.7 1.56 1.461 95.0 1.104 -9.444 350.4 507.6 0.979 NA 
9.86 9.18 19.04 ONE 29.149 283.2 -28.2 18.0 

46110.0 49540.0 G.448 233.8  -15.6 1.11 1.460 89.8 1.105 -9.393 0.4 147.4 0.9870 NA 
9.52 9.19 18.71 ONE 29.149 283.2 -28.2 17.9 

46120.0 49540.0 0.460 226.7 -14.6 0.88 1.459 84.5  1.105 -9.365 10.5 147.5 0.9810 NA 
9.79 9.20 1M.99 ONE 29.149 283.2 -28.2 17.9 

46130.0 49540.0 0.498 220.9 -13.6 0.76 1.457 79.0 1.102 -9.361 20.9 147.8 0.9580 NIL 
10.68 9.21 19.89 ONE 29.149 283.2 -28.2 18.0 

4614C.0 49540.0 0.557 217.0 -12.9 0.68 1.455 73.5 1.098 -9.376 31.6 148.5 0.9180 NA 
12.14 9.21 21.35 ONE 29.149 283.2 -28.2 18.1 

46150.C 49540.0 0 . t34  215.3 -12.7 0.63 1.453 67.8 1.091 -9.408 42.5 149.5 0.8610 NA 
14.06 9.22 23.28 ONE 29.149 283.2 -28.2 18.3 

ARRIVAL O A T E  - 2449740.0 

I 2 V 2 P S I  2 R A OECL SPEED 

1.32 0.536 174.9 83.2 28.7 0.552 

1-66 0.536 175.1 83.0 28.7 0.552 

-6.20 0.486 174.5 

-0.06 0.488 174.4 

0.21 0.489 174.3 

0.69 0.490 174.3 

0.98 0.491 174.3 

1.18 0.491 174.4 

1.33 0.491 174.5 

1.47 0.491 174.7 

7.24 0.445 174.2 

-8.15 0.447 174.1 

-0.93 0.449 174.0 

0.22 0.450 173.9 

0.71 0.451 173.9 

1.00 0.451 173.9 

1-20  0.451 174.0 

1.35 0.451 174.1 

1.47 0.451 174.3 

6.13 0.411 173.7 

-11.91 0.413 173.6 

-1.02 0.414 173.5 

0.23 0.415 173.4 

0.74 0.416 173.4 

1.G2 0.416 173.4 

1.21 0.416 173.5 

1.36 0.416 173.6 

1.48 0.415 173.9 

82.8 

83.0 

83.1 

83.2 

83.2 

83.2 

83.0 

82.8 

82.3 

82.7 

82.9 

83.0 

83.0 

83.0 

83.0 

82.0 

82.6 

82.1 

82.4 

82.1 

82.8 

82.8 

02.8 

82.8 

82.6 

82.4 

28.0 0.504 

28.5 0.505 

28.6 0.506 

28.7 0.501 

28.7 0.5C7 

28.7 O.5t8 

28.7 0.508 

28.7 0.509 

29.3 0.465 

27.8 0.466 

28.5 0.467 

28.6 0.468 

28.7 0.469 

28.7 0.469 

28.7 0.470 

28.7 0.470 

28.7 0.470 

29.2 0.432 

21.3 0.434 

28.5 0.434 

28.6 0.435 

28.7 0.435 

28.7 0.436 

28.7 0.436 

28.7 0.436 

28.7 0.437 

46070.0 59740.0 O . b C 3  244.2 -29.9 -3.68 1.453 109.3 1.069 -12.796 322.7 511.6 0.879 NA 
13.27 8.56 21.82 TWO 31.124 284.6 -28.0 19.9 

5.32 0.380 173.2 81.9 29.1 0.403 
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I 2 V 2 PSI 2 R A OECL SPEED 

-1.12 0.383 113.0 82.4 28.5 0.405 

0.24 0.384 172.9 82.5 28.6 0.405 

OEPART ARRIVE SPEtO R A flECL 
OVI  O V 2  O V T  

46090.e 49740.0 e.489 244.4 -12.8 
10.46 8.59 19.05 

46100.0 49740.0 0.452 238.9 -15.1 
9.60 8.60 1R.20  

46110.0 49140.0 0.439 232.1 -15.2 
9.32 8.61 17.93 

4612C.O 49740.0 0 . 4 5 4  225.C -14.2 
9.65 8.62 18.26 

46130.0 49740.0 0.494 219.4 -13.2 

4614r.e 49140.0 c.554 215.8 -12.5 

10.58 8.62 19.20 

12.06 8.63 20.69 

46150.C 49746.0 0.631 214.3 -12.4 
13.99 8.63 72.62 

I 1 V 1 PSI  1 ECCEN St44 THE11 THETZ PERIH 
LEG C O I S T  RAS DELLS LAMIM 

APHEL 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.86 1.453 99.5 1.077 -12.450 341.6 510.1 0.958. 
ONE 31.124 284.6 -28.0 19.5 

1.54  1.451 94.5 1.019 -12.340 351.4 509.1 0.980 
ONE 31.124 284.6 -28.0 19.4 

0.16 0.384 112.9 82.6 28.7 0.406 

1.04 0.385 112.9 82.6 28.7 0.406 

1.23 0.385 173.0 82.5 28.7 0.406 

1.38 0.384 113.2 82.3 28.7 0.407 

1.49 0.384 113.4 82.1 28.7 0.407 

1.08 1.452 89.3 1.080 -12.269 1.4 149.6 0.9870 
ONE 31.124 284.6 -28.0 '19.3 

0.85 1.450 84.0 1.08G -12.237 11.6 149.7 0.9190 
ONE 31.124 2R4.6 -28.0 19.3 

0.72 1.448 78.6 1.078 -12.238 22.0 150.1 0.9550 
ONE 31.124 284.6 -28.0 19.4 

C.65 1.446 13.1 1.074 -12.270 32.6 150.7 0.9130 
ONr 31.124 284.h  - 2 R . O  19.6 

C.60 1.444 6 7 . 5  1.C69 -12.329 43.5 151.7 0.8560 
ONE 31.124 284.6 -28.0 19.8 

ARRIVAL OATE = 2449940.0 

-3.?)5 1.446 108.8 1.051 -17.276 323.3 513.4 0.884 
TkO 29.216 285.9 -27.9 21.4 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

4.70 0.352 172.7 

-1.25 0.355 112.5 

0.26 0.356 112.4 

81.6 

82.1 

82.3 

82.3 

82.3 

82.2 

82.0 

81.7 

29.1 0.377 

28.4  0.378 

28.6 0.319 

28.7 0.319 

28.1 0.380 

28.7 0.380 

28.1 0.380 

28.1 0.380 

4607c.o 49948.3 0 . 5 8 8  243.7 -28.5 
12.9G 8.?7 20.97 

2.99 1,446 99.0 1.G51 -16.736 342.4  512.1 0.961 
ONE 29.216 285.9 -27.9 20.9 1 
1.53 1.445 94.0 1.059 -16.569 352.2 511.7 0.981 
ONE 29.216 285.9 -27.9 20.8 

C.478 243.5 -12.1 
10.22 R.09 18.31 

2.2 151.6 0.9870 0.75 0.356 112.4 

1-07 0.357 112.4 

1.25 0.351 112.5 

1.39 0.356 172.1 

1.50 0.356 112.9 

O . f l 2  1 . 4 4 3  83.6 1.060 -16.476 12.4 151.1 0.5780 
ONE 29.216 285.9 -27.9 20.8 

0.69 1.441 7H.3 1.058 -16.441 22.8 152.1 C.9520 
ONE 29.216 285.9 -27.9 20.9 

0.61 1.439 72.8 1.055 -16.5C5 3 3 . 4  152.7 0.9100 
ONE 29.216 285.9 -21.9 71.0 

r.57 1 . 4 3 7  67.3 1.051 -16.613 44.3 153.6 0.8520 
ONE 29.216 785.9 -27.9 21.3 

4614c.n 49940.0  0 . 5 5 2  214.8 -12.3 
11.99 8 . 1 3  20.12 

4h15n.O 49940.0 0.62R 213.5 -12.2 
13.97 d.13 22.05 

ARRIVAL DATE = 245014D.O 

-1.37 1.440 113.1 1.033 -25.140 314.5 516.0 0.834 
Tmo 30.887 281.2 -77.7 23.2 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2.97 0.326 112.4 

4.21 0.327 172.2 

-1.41 0.330 171.9 

0.27 0.331 171.8 

0.82 0.331 171.8 

1.10 0 . 3 3 1  171.9 

1.28 0.331 112.0 

1.41 0.331 172.2 

1.51 0.330 172.4 

8C.9 

81.2 

81.R 

81.9 

82.0 

81.9 

81.8 

81 -6  

81.3 

28.9 0.353 

29.0 0.354 

28.4 0.355 

28.6 0.355 

28.1 0.356 

28.7 0.356 

28.7 0.356 

28.1 0.356 

28.7 0.351 

4601C.O 5014C.0 0.517 243.3 -27.3 
12.61 7.65  20.26 

-2.56 1.440 
Tho 30.887 

108.4 
287.2 

1.C36 
-27.7 

-24.4 70 
22.9 

323.9 515.1 0.~87 

46090.0 50140.0  0.470 242.7 -11.3 

~6~00.0 50140.0 c.435 236.6 -14 .0  

IP.P2 7.67 17.69 

9.22 7.b8 16-90 

3.15 1.440 98.7 1.041 -23.535 343.0 513.9 0.963 
ONE 30.887 287.2 -27.7 22.4 

1.51 1.439 93.6 1.042 -23.256 352.9 513.6 0.982 
ONE 30.887 287.2 -27.1 22.3 

1.02 1.438 88.5 1 . ~ 4 3  -23.093 2.9 153.5 0.9870 

0.79 1.437 8 3 . 3  1 .042  -23.038 19.1  153.6 c.9760 

ONE 30.881 287.2 -27.7 22.3 

ONE 30.887 287.2 -27.7 22.3 

46110.0 50140.0 0.427 229.4 -14.7 
9.C3 7.68 16.71 

46120.0 50140.n 0.445 222.5 -13.7 
9.43 7.69 17-12 

46130.0 50140.0 0.487 217.2 -12.7 
10.42 7.69 18.12 

4614C.0 50140.0 0.549 2i4.c -12.1 
11.93 7.70 19.62 

46150.0 50140.0 0.625 212.9 -12.1 
13.85 7.70 21.55 

0.66 1 . 4 3 5  78.0 1.041 -23.083 
ONE 30.887 287.2 -27.7 22.4 

23.5 154.0 C.9500 

r . 5 ~  1.433 72.6 1.039 -23.218' 34.1  154.6 c.9070 
ONE 3C.887 287.2 -27.7 22.6 

P.53 1.431 67.1 1.C36 -23.433 44.9 155.5 0.8490 
ONE 30.887 287.2 -27.7 22.8 

ARRIVAL OATt - 2450340-0 
-1.20 1.435 112.8 1.021 -39.193 314.9 511.5 0.831 

ThO 29.560 288.6 -21.5 24.7 

-2.15 1.435 m.i 1.024 -37.765 324.3 516.7 0.890 
T W O  29.560 288.6 -27.5 24.4 

-11.63 1.435 103.3 1.025 -36.657 333.8 516.1 0.932 
TWO 29.560 288.6 -27.5 24.4 

3.36 1.435 98.3 1.027 -35.839 343.5 515.6 (1.964 
ONE 29.560 288.6 -27.5 24.0  

1.49 1.434 93.3 1.020 -35.286 353.4 515.3 0.982 
ONE 29.560 288.6 -21.5 23.8 

46060.0 50340.C 0 .633  242.2 -23.6 
14.n5 1.27 21.32 

12.3n 7.2R 19.66 

4608c.o 50340.0 c.560 238 .0  -51.1 

4601C.O 50340.0 0.567 243.0  -76.4 

12.21 7.30 19.51 

46090.0 50340.C 0.463 242.2 -10.5 
9.R6 7.3G 11.16 

46100.0 50340.0 0.429 235.7 -14.6 
9.08 7.31 16.38 

NA 

N d  

NA 

N d  

NA 

N 1  

2.82 0.303 171.8 80.5 28.8 0.332 

3.81 0.305 171.6 80.8 29.0 0.333 

13.33 0.306 111.4 80.8 30.3 0.334 

-1.62 0.301 171.3 81.4 28.3 0.334 

0.29 0.308 111.2 81.5 28.6 0.334 

0.85 0.308 111.2 81.6 28.1 0.334 0.98 1.433 88.3 1.028 -34 .977 3 ~ 4  155.2 0.9870 
ONE 29.560 288.6 -27.5 23.R 

46110.0 5034P.O 0.422 228.5 -14.5 
8.92 1.31 16.23 
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1985 
EARTH-NEPTUNE 

OEPART ARRIVE SPEEO R A OECL 
O V l  OV2 OVT 

46120.0 50340.0 0 . 4 4 1  221.6 -13.5 
9.35 1.32 16.67 

46130.0 50340.0 0.484 216.4 -12.5 
10.36 1.32 11.68 

46140.0 50340.0 C.547 213.4 -12.0 
11.87 1.32 19.19 

46150.0 50340.0 0.623 212.5 -12.0 
13.18 7.33 21.11 

I 1 V 1 PSI 1 ECCEN SMA THEft  THE12 PERIH APHEL 
LEG COIST R A S  OECLS LAWOA 

0.15 1.432 83.1 1.028 -34.895 13.7 155.4 0.9750 NA 
ONE 29.560 288.6 -21.5 23.d  

0.62 1.43@ 17.8 1 .021  -35.022 24.0 155.1 0.9480 NA 
ONE 29.560 288.6 -21.5 23.9 

0.54 1.428 12.5 1.026 -35.342 34.6 156.3 0.9050 NA 
ONE 29.560 288.6 -21.5 24.1 

0.50 1.426 67.0 1.024 -35.835 45.4 151.1 0.8410 NA 
ONE 29.560 288.6 -21.5 24.4 

AHRIVAL OATE - 2450540.0 

4606C.O 50540.0 0.626 242.0 -23.2 -1.06 1.431 112.6 1.011 -14.125 315.2 519.0 
13.86 6.96 20.82 Tho 30.423 289.9 -21.3 26.3 

46070.0 50540.0 0.560 242.8 -25.6 -1.82 1.431 107.8 1.013 -70.210 324.6 518.2 
12.19 6.97 19.15 TWO 30.423 289.9 -21.3 26.0 

46080.0 50540.0 n.520 239.2 -40.2 -7.09 1.431 103.0 1.014 -66.813 334.1 511.6 
11.22 6.98 18.20 TkO 30.423 289.9 -27.3 25.9 

4609C.O 50540.C 0.458 241.9 -9.4 3.h5 1.431 98 .1  1.015 -64.501 343.9 517.2 
9.14 6.98 16.72 ONE 30.423 789.9 -21.3 25.6 

46100.0 50540.0 0.474 235.P -14.5 1 - 4 7  1.430 93.1 1.016 -62.961 353.8 516.9 
8.96 6.99 15.95 IINC 30.423 289.9 -27.3 25.4  

46110.0 5n54o.c 0.418 221.7 -14.5 0.94 1.429 8p. i  1.016 -62.153 3.9 156.8 
0.R2 6.99 16.82 ONE 30.423 2 R O . 9  -27.3 25.4 

46120.0 50540.0 0.4311 22C.9  -13.4 0.71 1 .421 H7.q 1.016 -61.Qnh 14.1 1>1.0 
9 . 7 8  7.00 lb .27  ONE 3G.423 289.9 -21.3 25.4 

46130.0 50540.0 0.482 215.8 -12.4 0.58 1.426 71 .1  1.015 -62.448 24.5  157.1 
10.3C 7.00 17.30 ONE 3C.423 289.9 -21.3 25.5 

46140.0 505m.o  n . s 4 4  2 1 2 . ~  -11 .9  0.51 1.424 72.4 1.014 -63.473 35.0 151.9 
11.110 r.00 IU.81 UNF S0.*23 709.9 -27.3 75.7 

5615C.O 50540.11 C.h?C 212 .1  -11.9 
13.71 7.01 20.12 

0.46  1 .421 67.0 1.013 -65.040 
ONF 3@.*23 289.9 -27.3 26.0 

45.1 150.6 

ARRIVAL DATE = 2450140.0 

46060.0 50740.0 C.62( 241.9 -73.0 4 - 9 3  1.427 112.4 1.003 ******* 315.3 520.3 
13.71 6.68 20.4C TUU 30.013 291.2 -27.1 28.0 

46070.0 50i40.0 0.554 242.1 -24.9 -1.53 1.428 107.6 1.003 ******* 324.0 519.6 
12.F4 6.69 1 8 - 1 3  TkO 3C.073 291.2 -27.1 27.7 

46080.0 50740.0 0 . 5 ~ 4  239.9 -34.3 - 4 . ~ 4  1.477 102.8 1.004 ******* 334.4 519.1 
10.82 6.70 11.52 TU0 30.073 291.2 -21.1 21.4 

4609C.0 50740.0 0.454 241.8 -8.0 4.05 1.427 97.9.1.005 ******* 344.2 518.6 
9.66 6.70 16.37 IINE 30.073 291.2 -21.1 21.2 

4 6 ~ 0 0 . 0  50140.0 0.419 2 3 4 . 5  -14.4 1.45 1.421 93.0 1.0115 ******* 354.1 518.4 
8.86 6.71 15.57 UNE 3G.073 291.2 -21.1 21.1 

46110.0 50740.0 0.414 221.2 -14.4 0.90 1.425 87.9 1.0C5 ******* 4.2 158.3 
8.15 6.11 15.46 ONE 30.013 291.2 -21.1 27.0 

46120.0 50140.3 0 . 4 3 5  220.4 -13.4 c.67 1.474 112.8 1.0~5 ***a*** 14.4 158.5 
9.21 6 - 7 2  15.93 ONE 30.013 291.2 -21.1 21.1 

46130.0 50140.0 C.419 215.3 -12.4 0.55 1.422 17.6 1.0C5 ******* 24.8 158.8 
10.24 6.72 16.96 ONE 30.013 291.2 -27.1 21.2 

4614C.C 50140.0 0.542 212.6 -11.9 0.47 1.420 12.3 1.005 **I**** 15.3 159.3 
11.14 6.72 1 8 - 4 6  ONE 30.013 291.2 -21 .1  27.4 

46150.0 50740.C 0.617 211.9 -11.9 0 .43  1.418 67.0 1.004 ******* 45.9 160.1 
13.63 6.13 20.36 ONE 30.073 291.2 -21.1 27.7 

C.840 NA 

0.892 NA 

0.934 NA 

0.965 NA 

0.983 NA 

0 ; 9 8 6 0  NA 

0 , 9 7 5 0  NA 

0.9410 NA 

0.9040 NA 

0.8460 NA 

0.841 NA 

0.893 NA 

0.935 NA 

0.966 NA 

0.9H3 NA 

0.9860 NA 

0.9740 NA 

0.9460 NA 

0.9030 NA 

0.8(5D NA 

I 2 V 2 PSI  2 R A OECL SPEEO 

1.12 0.308 111.3 01.5 28.1 0.335 

1.30 0.308 111.4 81.4 28.1 0.335 

1.49 0.308 171.6 01.2 28.1 0.335 

1.53 0 .301  111.9 80.9 28.1 0.335 

2.69 0.282 171.2 8C.O 28.8 0.313 

3.49 0.284 111.C 80.4 29.0 0.314 

8.80 0.285 170.8 80.5 29.1 0.315 

-1.90 0.286 110.7 81.0 28.2 0.315 

0.31 0.281 170.6 81.1 28.6  0.315 

0.88 0.281 17C.6 81.1 28.6 0.315 

1.16 0.287 170.1 81.1 28.1 0.316 

1.32 0 .281  170.8 80.9 28.7 0.316 

1.44 0.207 111.0 ao.7 28.1 0.316 

1.54 0.286 111.3 8r .4  28.1 0.316 

2.57 0.263 170.6 

3.21 0.265 170.4 

6.56 0.266 110.2 

-2.30 0.267 110.0 

0.33 0.268 170.C 

0.92 0.268 170.0 

1.19 0.26R 170.0 

1.35 0.268 170.2 

1.46 0.267 170.4 

1.55 0.261 170.1 

79.5 

19.9 

80.1 

80.5 

80.6 

80.6 

80.6 

80.4 

80.2 

19.9 

28.8 0.296 

28.9 0 .291  

29.4 0.291 

28.1 0.291 

2U.5 0.298 

28.6 0.298 

28.1 0.298 

28.1 0.298 

28.1 0.299 

28.6 0.249 

ARRIVAL OAT€ - 2450940.0 

46060.0 5094@.0 0.616 241.9 -22.7 -0.81 1.424 112.2 0.995 169.367 315.4c521.6 0.842 337.891A 2.46 0.246 169.9 78.9 28.7 0.281 
13.60 6.45 20.04 TU0 29.861 292.5 -26.9 29.1 

4601C.O 50940.0 C.549 242.1 -24.3 -1.29 1.424 ln1 .5  0.995 192.151 324.9 520.9 0.894 383.407A 2.98 0.247 169.7 79.3 28.8 0.281 
11.92 h.45 1U.37 TU0 29.867 292.5 -26.9 29.4  

46080.0 50940.0 0.494 240.4 -30.8 -3.51 1.424 102.1 0.996 215.950 334.6 526.4 0.936 430.964A 5.22 0.249 169.5 19.5 29.2 0.281 
10.60 6.46 1 7 - 0 6  TWO 29.861 292.5 -26.9 29.1 i 

46090.0 50940.9 0.453 242.0 -6 .0 4.68 1.424 91.8 0.996 238.448 344.4 520.0 0.966 675-9301  -2.93 0.249 169.3 79.9 21.9 0.282 
9.63 6.46 16.09 ONE 29.867 292.5 -26.9 28.9 

46100.0 50940.0 0.416 234.2 -14.4 1.42 1.423 92.8 0.996 256.398 354.3 519.8 0.983 511.813A 0.36 0.250 169.3 80.0 28.5 0.282 
8 - 7 8  6.41 15.25 ONE 29.867 292.5 -26.9 28.1 

46110.C 50940.0 0.411 226.8 -14.5 0.85 1.422 87.8 0.996 266.511 4.4 159.1 0.9860532.155A 0.96 0.250 169.3 80.1 28.6 0.282 
8.68 6 .41  15.15 ONE 29.861 292.5 -26.9 28.1 
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1985 
tARTH-NFPTUNE 

OEPIRT ARRIVE S P E E D  k A DECL I 1 V 1 PSI 1 ECCtN SMA T H E T l  WET2 PERIH APHEL 1 2 V 2 PSI  2 R A OECL SPEED 
OVI ovz D V T  LFC co is r  RAS OECLS LAMOA 

46120.0 50940.0 0.432 22C.9 -13.4 0.63 1.420 82.7 0.996 267.052 14.6 159.9 0.9740533.130A 1.22 0.250 169.3 80.0 28.6 0.282 
9.15 6.47 15.62 ONE 29.867 292.5 -26.9 2R.7 

46130.C 50940.9 0.477 215.0 -12.4 0.51 1.419 77.6 0.996 258.256 24.9 160.2 0.9460515.566A 1.38 C.250 169.5 79.9 28.6 0.282 
10.18 6.48 16.65 ONE 29.861 292.5 -26.9 28.9 - 

+614c.o 50940.3 0.599 212.4 -11.9 n.44 1.417 72.3 0.996 2 4 2 . 6 3 4  35.4 160.7 c.9030+84.375~ 1.49 0.250 169.7 79.6 28.6 0.283 
11.67 6.48 18.15 ONE 29.H67 292.5 -26.9 29.1 

46150.0 50940.0 0.614 211.7 -12.0 0.39 1.414 67.0 0.996 223.447 46.0 161.4 0.8450446.0486 1.57 0.249 170.0 79.3 28.6 0.283 
13.55 6.48 20.04 ONE 29.861 292.5 -26.9 29.4 

bRRlVbL OArE 2451140.0 

46060.0 5114G.O 0.612 242.0 -22.5 -0.70 1.421 112.2 C.989 73.571 315.4 522.8 0.843 146-299A 2.36 0.230 169.2 78.2 28.7 0.266 
13-51 6.24 19.75 T U 0  30.598 293.8 -26.7 31.5 

46070.0 51140.0 0.545 242.R -23.H -1.08 1.422 107.4 0.9RR 77.190 325.C 522.2 0.895 153,485A 2.78 0.231 169.0 78.7 28.8 0.267 
11.13 6.24 Lfl.Q7 I k O  3n.598 293.8 -?6.7 31.1 

46C80.G 51140.0 G.4R9 240.7 -28.3 -2.62 1.422 102.6 0.588 80.422 334.6 521.7 0.936 159.908A 4.34 0.232 168.8 78.9 29.1 0.267 
10.46 6.25 1b6r71 TkO 3Il.598 293.8 -26.7 30.8 

46090.0 51140.0 0.456 242.7 -2.6 
9.69 6.25 15.94 

5.78 1.421 97.7 0.988 
OYE 3C.598 293.fl -76.7 

83.057 344.5 521.3 0.967 165-3416 
30.6 

- 4 . 0 3  0.233 16R.6 79.3 27.7 0.267 

46100.0 5114013 C.413 234.0 -14.4 1.39 1.47” 92.8 0.988 84.906 354.4 521.1 0.983 168.8284 0.39 0.234 168.5 79.4 28.5 0.268 
8.72 6.25 14.97 ONE 30.591) 293.8 -26.7 30.5 

0.4C8 226.6 -14.6 
8 . 6 2  6 - 2 6  1 4 . 8 7  

0.80 1.419 n7.n 0 . 9 ~ 9  
ONE 3r.518 293.8 -26.7 

85.840 
3n.4 

4.5 161.0 0.9860170.6944 1.01 0.234 168.5 79.5 28.6 0.268 

46120.0 31140.0 0.43;’ 219.8 -13.5 F.5R 1.418 82.7 0.9H9 (15.014 14.7 161.2 0.9730170.695A 1.26 0.234 168.6 79.4 28.6 0.260 
9 . ~ 9  6.26 15.35 ur4E 30.598 293.8 -26.7 30.5 

46130.C 51140.5 C.474 214.9  -12.5 r.46 1.416 77.6 0.989 84.ER1 25.C 161.5 0.9460168.816A 1.41 0.234 168.8 79.2 28.6 0.268 
10.12 6.26 16.38 ClNF 3C.558 293.8 -26.7 30.6 

46140.0 51140.5 0.536 212.3 -12.0 C . 4 0  1.414 72.4 0.989 83.176 35.5 161.9 0.9030165.449A 1.51 0.233 169.0 79.0 28.6 0.268 
1 1 . 6 1  6.27 17.87 ONF 3 0 . 5 9 ~  293.8 -26.7 3 0 . ~  

4 6 1 ~ 0 . 0  51140.0 0 .611  211.7 -12.0 
13.47 6.27 19.74 

46C6C.O 51340.0 0 . 6 l C  242.1 -22.3 
13.45 6.06 19.51 

46070.8 5134C.O 0 . 5 4 3  242.9 -23.4 
11.17 6.06 17.83 

46080.0 51340.0 C.485  241.1 -26.6 
10.37 6.0b Ib.44 

46090.C 51340.0 0.469 244.5 4.3 
10.00 6.07 16.06 

46100.0 51340.0 0 . 4 1 ~  234.0 -14.5 

46110.0 5134c.o 0 . 4 ~ 6  226.5 -14.7 

8.66 6.07 14.73 

8.56 6.07 14.63 

4612C.O 51340.0 0:427 219.7 -13.6 
9 . r ~  6.07  1 5 . 1 1  

46130.0 51340.0 0.471 214.8 -12.6 
10.C5 6.08 16.13 

4614c.o 51340.0 0.533 212.2 -12.1 
11.53 6 - 0 8  17.61 

46150.0 5134C.0 0.6C7 211.7 -12.1 
13.38 6-08 19.47 

C.36 1.412 67.1 0.990 80.891 46.1 162.6 C.8460160.936A 1 - 5 8  0.232 169.3 18.6 28.6 0.269 
O ~ E  30.548 293.8 -26.7 31.1 

ARRIVAL DATE - 2451340.0 

-G.59 1.419 112.1 0.983 49.386 315.3 523.9 0.843 97.929A 2.27 0.215 168.5 77.5 28.6 0.254 
T d O  29.382 295.1 -26.5 33.3 

-0.90 1.419 107.4 0,982 5C.851 324.9 523.3 0.895 100.807A 2.60 0.216 16R.2 78.0 28.7 0.254 
TdO 29.382 295.1 -26.5 32.9 

-1.99 1 . 4 1 9  102.6 0.982 52.111 334.6 522.8 0.937 103.2851 3.72 0.217 168.0 78.3 29.0 0.254 
TWO 29.382 295.1 -26.5 32.6 

E.19 1.419 97.7 0.982 53.1C4 344.5 522.5 0.967 105.2411 -6.43 0.218 167.8 78.7 27.2 0.254 
ONE 29.382 295.1 -26.5 32.4 

1.35 1.418 92.8 0.982 53.778 354.4 522.3 0.983 106.5736 0.43 C.219 167.8 78.8 28.4 0.254 
ONE 29.382 295.1 -26.5 32.2 . 

C.75 1 . 4 1 7  87.8 C.982 54.104 ’ 4.5 162.3 0.9860107.221A 1 4 6  0.219 167.8 78.8 28.5 0.255 
ONE 29.382 295.1 -26.5 32.2 

0.53 1.415 82.7 0.982 54.073 14.7 162.4 0.9730107.172A 1.30 0.219 167.8 78.7 28.6 0.255 
ONE 29.382 795.1 -26.5 32.2 

0.42 1.413 77.6 G.982 53.7C5 25.0 162.7 0.5460106.463A 1.44 0.219 168.0 78.6 28.6 0.255 
IINE 29.382 295.1 -26.5 32.4 

0.36 1.411 77.4 0.903 53.047 35.5 163.1 0.9030105.181A 1.53 0.218 168.2 78.3 2816 0.255 
ONE 29.382 295.1 -26.5 32.6 

0.32 1.409 67.2 0.9R4 52.144 46.0 163.7 0.8460103.4416 1.60 0.217 168.6 77.9 28.5 0.256 
ONE 29.382 295.1 -26.5 32.9 

AHRIVAL DATE - 2451540.0 

4606n.C 51540.0 O . 6 O R  242.3 -22.1 -0.50 1 . 4 1 7  112.1 0.578 38.416 315.2 525.0 0.842 75.991A 2.19 0.201 167.7 76.8 28.5 0.242 
1 3 . 4 1  5.90 19.31 TWO 3C.971 296.4 -26.2 35.1 

46070.0 51540.0 P . 5 4 1  243.1 -23.t -0.74 1.417 107.4 Oaa77 39.225 324.8 524.4 01895 77.556A 2.45 0.202 167.4 77.2 28.6 0.242 
11.72 5.9C 17.62 TWO 3C.971 296.4 -26.2 34.7 

28.8 0.242 

46090.0 51540.3 0.568 252.0 26.4 17.59 1.417 97.7 0.976 40.440 344.5 523.6 0.967 79.912A -15.83 0.204 167.0 77.9 25.3 0.244 
12.39 5.92 18.31 ONE 3C.971 296.4 -26.2 34.6 

46100.C 5 1 5 4 D . 0  0.40~ 7 3 4 . 0  -14.7 1 . 3 0  1.410 92.8  o.976 40.79‘~ 354.4 523.4 0.9133 a o . 6 0 4 ~  0.68  0.71-15 166.9 78.1 26.4 0.243 
H . 6 1  5-90 14.52 DNC 30.071 296.4 -2b.2 34.0 

46110.0 51540.F 0.4P* 226.5 -15.0 0.69 1.415 87.8 0.976 40.Y19 4.5 163.4 0,9860 80.931A 1.11 0.205 166.9 78.1 28.5 0.213 
8.51 5.91 14.42 ONt 30.971 296.4 -26.2 34.0 
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1985 
€ARTH-NEPTUNE 

DEPART ARRIVE SPFEO 
u v 1  

R A  
OV2 

OECL 
O V T  

1 1  
LEG 

V 1 PSI 1 ECCEN 
CDIST RAS OECLS 

5MA THE11 
LAMOA 

TUET2 PERLH APUEL 

46120.0 51540.0 0.425 219 .1  -13.8 0.48 1.413 82.8 0.976 40.933 14.7 163.5 0.9740 80.892A 
H.99 5.91 14.90 ONt 30.971 296.4 -26.2 34.1 

46130.0 51540.0 0.469 214.9 -12.8 0 . 3 8  1.411 77.7 0.971 40.721 25.0 163.8 0.9460 8 0 . 5 0 7 ~  
9.99 5.Y1 15.90 ONE 30.911 296.4 -26.2 34.2 

46140.0 51540.0 G.53P 212.3 -12.2 C.32 1.409 72.5 0.978 40.360 35.4 164.2 0.9040 79.816A 
11.46 5.92 11 .31  ONE 30.911 296.4 -26.2 34.5 

4615C.O 51540.0 0.603 211.8 -12.2 0 .28  1.407 67.3 0.979 39.861 45.9 164.8 0.8480 78.875A 
13.29 5.92 19.21 ONE 30.911 296.4 -26.2 34.8 

ARRIVAL OATE = 2451140.0 

46060.0 51740.0 0.WR 242.5 -21.9 -0 .41  1.415 112.2 0.974 32.189 315.0 526.0 0.841 63.536A 
13.39 5.76 19.15 THO 29.109 297.7 -25.9 31.0 

4607C.0 51140.0 C.54C 243.4 -22.7 -0.59 1.415 107.4 0.973 32 .711  324.1 525.4 0.894 64.529A 
11.lG 5 - 7 6  1 7 - 4 6  TU0 29.109 291.1 -25.9 36.6 

4608C.C 51140.0 0.4HI 241.9 -24.3 -1 .15  1.415 102.6 0.972 33.149 334.4 525.0 0.936 65.3621 
10 .21  5.76 16.03 Tkfl 29.109 291 .1  -25.9 36.3 

46100.0 51140.0 0.4Cb 234.2 -14.9 1.24 1.414 92.8 0.971 33.101 354.3 524.5 0.983 66.4301 
H.58 5.76 14-34 ONF 29.109 291.1 -25.9 35.9 

46110.0 51140.0 0.4C2 226.6 -15.2 0.62  1.413 81.9 0.911 33.1107 4.3 164.5 0.9860 66.629A 
8 .41  5.76 14.23 ONE 29.1C9 291.1 -25.9 313.9 

46120.0 51140.’) 0.422 219.8 -14.1 0.42 1.411 82 .8  0.971 33-78? 14.5 164.6 C.9740 66.599A 
8.93 5.16 14.71 ONE 29.109 291.1 -25.9 35.9 

46130.@ 51140.0 0.466 215.0 -12.9 C . 3 3  1.409 77.8 0.912 33.650 24.8 164.8 0.9470 66.354A 
9.93 5 - 1 7  15.70 ONE 29.109 291 .1  -25.9 36.1  

46140.0 51740.0 0.517 212.4 -15.4 0 .27  1.407 12.7 0.973 33.411 35.2 165.2 C.9C50 65.916). 
11.38 5 - 1 7  11.15 ONE 29.109 291.1 -25.9 36.3 

46150.0 51140.0 C.6CP 212.1 -12.4 
13.19 5.18 lI3.97 

0.24 1.405 61.5 0.974 
ONE 29.109 291.1 -25.9 

33.084 
36 .1  

45.1 165.7 0.8490 65.319A 

APRlVAL OATt = 2451940.0 

46060.0 5194C.0 0.608 242.8 -21.8 -0.33 1.414 112.3 0.910 28.191 314.7 276.9 0.840 55.5541 
13.40 5.63 19.03 TU0 31.016 299.0 -25 .1  39.0 

46010.0 51940.0 0.540 243 .1  -22.4 -0.46 1.414 157.5 0.969 28.5b8 324.4 526.4 0.893 56.2441 
11.69 5.63 11.32 TU0 31.016 299.0 -25.1 38.6 

I 2 V 2 P S I  2 R A OECL SPEED 

1.35 0.205 167.0 78.0 28.5 0.243 

1.47 0.205 161.2 77.9 28.5 0.243 

1.56 0.204 167.4 77.6 28.5 0.243 

1.62 0.203 167.8 77.2 28.5 0.244 

2 - 1 1  0.188 166.8 

2.32 0.189 166.5 

2.89 0.190 166.3 

0.53 0.192 166.0 

1.18 0.142 166.0 

1.40 0.192 166.1 

1.51 0.192 166.3 

1.58 0.191 166.6 

1.64 0.190 166.9 

76.0 

76.4 

76.8 

71.3 

77.3 

77.3 

77.1 

76.8 

76.4 

21.5 0.231 

28.6 0.231 

28.7 0.232 

28.3 0.232 

28.4 0.232 

28.5 0.232 

28.5 0.232 

28.5 0.233 

28.4 0.233 

2.04 0.17b 165.9 15.1 28.4 0.222 

2.20 0.117 165.6 15.6 28.5 0.222 

+6oao.o 5194c.a 0 . 4 ~ 0  242.4 -23.5 -0.85 1.414 102.7 0.9611 28.877 334.2 526.0 0.935 5 6 . 8 1 9 ~  2.60 0.118 165.4 16.0 28.6 0.222 
10.26 5.63 15.89 Tk0 31.076 299.0 -25.7 38.2 

46090.0 51940.0 0.451 234.9 -39.6 -6.18 1.413 91.8 0.967 29.113 344.1 525 .1  0.966 57.260A 1.95 0.119 165.2 76.0 29.7 0.222 
9.59 5.b4 15.23 TWO 31.016 299.0 -25.7 38.1 

46100.C 51940.0 0.4P5 234.4 -15.3 
8.55 5.63 14.111 

1-11 1.412 92.9 0.966 
ONE 31.016 299.0 -25.7 

57 .5521  0.61 0.180 165.1 76.5 28.3 0.222 

4611C.O 51940.0 0.4@C 226.9 -15.6 0.54 1.411 88.0 0.966 29.331 4.2 165.5 0.9860 51.681A 1.25 0.180 165.1 16.5 28.4 0.222 
8.43 5.64 14.01 ONE 31.016 299.0 -25.7 31.8 

46120.0 51940.0 0.420 220.1 -14.3 g .36  1.410 82.9 0.967 29.320 14.3 165.6 0.9140 57r665A 1.45 0.180 165.2 76.5 28.4 0.222 
8-88  5.64 14.52 ONE 31.076 299.0 -25.7 37.8 

4613C.O 51940.0 0 .463  215.2 -13.2 0.28 1.408 77.9 0.968 29.221 24.6 165.8 0.9480 51.494A 1.55 0.180 165.4 76.3 28.4 0.222 
9.86 5.64 15.50 ONE 31.016 299.0 -25 .1  38.0 

46140.0 51940.0 0.523 212 .1  -12.5 0.23 1.406 12.8 0.969 29.048 35.0 166.2 0.9060 57.1901 1.61 0.179 165.6 76.0 28.4 0.223 
11.29 5.65 16.94 ONE 31aF76 299.0 -25.1 38.2 

46150.0 51940.0 C.596 212.2 -12.5 
13.09 5.65 18.74 

0.20 1.404 67.7 0.910 
ONE 31.016 299.0 -25.7 

45.4 lb6 .1  0.8510 56.775A 1.66 0.178 166.0 15.6 28.4 0.223 

ARRIVAL OATE = 2452140.0 

46060.0 52140.0 0.EOR 2 4 3 . 1  -21 .1  -0 .25  1.412 112.4 0.S67 25.437 315.4 527.8 0.838 50.035A 1.98 0.165 165.0 74.2 28.3 0.213 
13-41 5.52: 18.94 TUO 29.128 300.3 -25.4 41.0  

46070.0 52140.0 C.540 244.1 -22.2 -0.35 1.412 107.6 0.965 25.118 324.1 527.3 0.892 50.544A 2.09 0.166 164.6 14.7 28.4 0.213 
11.70 5.52 17.22 TWO 29.128 30C.3 -25.4 40.5 

0.480 242.9 -22.9 
10.25 5.52 15.71 

-0.61 1.412 102.8 0.964. 
THO 29.128 30P.3 -25.4 

25.951 333.9 526.9 0.935 
40.2 

50.9611 2.36 0.161 164.4 15 .1  28.5 0.213 

4609C.0 52140.0 G . 4 3 6  231.8 -29.4 -2.80 1.412 97.9 0.963 26.128 343.8 526.6 0.965 51.291A 4 - 5 7  0.168 164.2 15.3 29.0 0.213 
9.24 5.52 14.71 TWO 29.128 3ot.3 -25.4 40.0 

4610t7.0 52140.5 0.404 234.8 -15.7 1.17 1.411 93.0 0.963 26.244 353.8 526.5 0.983 51.5G5A 0.71 0.168 164.1 75.6 28.2 0,213 
8.52 5.52 i 4 . m  ONE 29.128 300.3 -25.4 39.8 

46110.0 52140 .0  0.398 221.2 -16.0 
8.40 5 .52  13.92 

0.46 1.410 88.1 0.962 
ONE 29.1211 300.3 -25.4 

26.295 
39.7 

3.9 166.4 0.9R60 51.6C3A 1.33 0.169 164.1 15.7 28.3 0.213 

46120.0 52140.0 0.418 220.4 -14.1 0 . 3 0  1.408 83.1 0.963 26.281 14.1 166.5 0.9150 51.587A 1.51 0.169 164.2 15.6 28.4 0.213 
8.83 5.53 14.16 ONE 29.128 300.3 -23.4 39.8 



1985 
EARTH-NEPTUNE 

D E P A R T  ARRIVE SPEFO R A UFCL I 1 V 1 PSI 1 ECCEN SH4 THE11 THET2 PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
O V l  UVZ UVT LEG COIST RAS OECLS LAMOA 

4613C.0 52140.0 C.460 215.5 -13.4 0.22 2.406 78.1 0.964 26.2CS 24.3 166.7 0.9490 51.461A 1.59 0.168 164.4 75.4 28.4 0.213 
9.79 5.53 15.32 ONE 29.178 300.3 -25.4 39.9 

4614C.C 52140.0 C.52L 212.9 -12.8 0.19 1.404 73.0 0.965 26.073 34.7 167.1 O.9CRD 51.238A 1-64 0.168 164.6 7 f . 1  28.3 0.214 
11.21 5.53 16.74 ONE 29.128 30C.3 -25.4 4 0 . 2  

i 6 1 5 C . 0  52140.0 C.591 212.4 -12.7 0.16 1.402 b1.9 0.967 25.893 45.1 167.5 C.8540 50.9321 1-60 0.167 165.0 74.8 28.3 0.214 
12.99 5.54 18.53 ONE 29.128 300.3 -25.4 40.5 

ARRIVAL DATE = 2452340.0 

56060.0 52340.0 C.61P 243.5 -21.6 - C . l 8  1.411 112.5 0.964 23.427 314.1 528.6 0.837 46.0171 1.92 0.154 164.0 73.3 28.2 0.205 
1 3 . 4 4  5.43 18.87 TkO 30,881 301.6 -25.1 43.0 

46070.0 52340.0 0,541 244.5 -22.B -0.24 1.411 107.7 0.962 23.649 323.8 528.2 C.890 46.408A 1.99 0.156 163.6 73.8 28.3 0.205 
11.72 5.43 17.15 T W O  3n.881 301.6 -25.1 42.5 

4608C.B 52340.0 P.4RCm 243.4  -22.4 4 - 4 1  1.411 102.9 0.961 73.834 313.6 527.8 0.933 46.7341 2.17 0.157 163.3 14.2 20.4 0.2C5 
1P.26 5 .43  15.69 TWO 30.hH1 301.6 -25.1 42.2 

46090.0 52340.C 0.433 739.2 -25.2 - 1 . 4 4  1.411 98.1 0.Y6G 23.973 343.5 527.5 0.965 46.9826 3.21 0.157 163.1 74.5  28.6 0.204 
9 .18  5.42 14.60 T W O  3 0 . 8 ~ 1  301.6  -25.1 4 1 . 9  

4 6 1 P 0 . C  52340.3 C.4n3 235.2 -16.3 C.Y3 1.410 93.2 0 . 9 5 9  24.064 353.5 527.4 0.983 47.14611 0.84 0.158 163.0 74.7 28.1 0 . 2 0 4  
8 .51  5.42 13.93 ONE 3C.881 301.6 -25.1 41.7 

46110.C 523417.0 0.397 221.6 -16.5 6 - 3 6  1.4C9 88.2 0 . 9 5 9  24.104 3.6 167.3 0.9870 47.2221 1.43 0.158 163.0 74.8 28.3 0.205 
8 . 3 6  5.43 1 3 . 1 9  UNE 3 n . n ~ i  301.6 -25.1 41.7 

46120.0 52340.0 0.416 270.8 -15.”  
8.78 5.43 14.21 

0.23 1.407 83.7 0 . 9 6 0  24.093 
ONE 30.881 3 C 1 . 6  -25.1 4 1 . 7  

1.57 0.158 163.1 74.7 28.3 0 -205 

46130.C 52340.0 0.457 215.9 -13.7 0.17 1.405 7 8 . 2  0.960 24.032 24.0 L 7 . 6  0.9500 41.1156 1.64 0.158 163.3 74.6 28.3 0.2C5 
9.73 5.43 15.16 ONE 30.881 3n1.6 -25.1 41.9 

4614C.0 52340.0 0.516 213.3 -13.0 0 . 1 4  1 . 4 0 3  73.2 0 . 9 6 2  23,427 34.3 167.9 0.9100 46.9446 1.68 0.157 163.6 74.3 28.3 0.2C5 
11.12 5.44 16.56 O N E  3C.881  301.6 -25.1 4 2 . 2  

4015C.P 52340.0  0.587 212.7 -12.9 0.12 1 .401 6 H . 1  0 . 9 6 4  2 3 . 7 8 3  44.7 168.3 0.8560 46.7096 1.70 0 .156 164.0 73.9 28.2 0.206 
12.88 5.44 18.32 ONF 3 O . R R l  301.6 -75.1 42.5 

A R W I V A L  D A T F  = 2452540.0 

46060.0 52540.0 0.611 243.9 -21.5 -0 .11 1.41n 112.7 0.962 21.9C7 313.7 529.4 0.834 42.979A 1.86 0.144 162.9 72.3 28.1 0.197 
13.49 5.34 1 8 . ~ 3  Two 29.435 302.9 -24.8 45 .n  

4607P.C  52540.0 0.542 245.0 -21 .8  -0 .15  1 .410 1 0 7 . 9  0.qb0 22.089 323.4 529.0 0 . 8 8 9  43.2904 1.90 0.146 162.5 72.9 28.1 0.197 
11.16  5.34 17 .10  1 Y O  29.435 302.9 -24.8 44.6 

4608C.C 52540.0 0.4~1 244.0 -22.0 
10.28 5.34 15.62 

4 . 2 4  1.410 103.1 0 . 9 i a  
THO 29.435 302.9 -24.8 

22.240 333.3 5 2 8 . 6  0.932 
44.2 

43.5496. 2.00 0 . 1 4 1  162.2 73.3 28.2 0.197 

46090.0 52540.0 C.433 240.3 -22.9 -0.70 1.410 98.2 0.957 22.355 343.2 528.4 0.964 43.746A 2.47 0 .148 162.0 13.6 28.4 0.197 
9 . 1 1  5.34 14.50 T M O  29.435 302.9 -24.8 43.9 

46100.0 52540.0 0.4C3 235.6 -17.1 0.73 1.4C9 93.3 0 . 9 5 6  22.429 353.2 528.2 0.982 43.876A 1.05 0.148 161.9 73.8 28.1 0.197 
R.49 5.34 13.83 ONE 29.435 302.9 -24.8 41.8 

4611C.O 52540.0 0.395 228.1 -17 .0  
8 .34  5.34 13.67 

C.24 1.407 8 8 . 4  0.956 
flNF 29.435 302.9 -24.8 

22.462 
43.7 

3.3 168.2 0.9870 43.9376 1.54 0 .148 161.8 13.9 28.2 0.197 

4612P.O 52540.0 0.414 221.3 -15.4 0.15 1.406 8 3 . 4  0.957 22.452 13.4 168.3 0.9160 43.929A 1.64 0.148 161.9 73.8 28.2 0.197 
8.73 5.34 14.01 ONE 29.435 302.9 -24.8 43.8 

4613C.0 52540.0 0 . 4 5 4  216.3 -14 .1  0.11 1.4W 7 8 . 4  0.958 22.4C3 23.7 168.4 0 . 9 5 1 0  43.854A 1.68 0.148 162.1 73.6 28.2 0.197 
9.66 5.34 15.00 ONF 29.435 302.9 -24.R 43.9 

46140.0 52540.0 0.512 213.6 -13.3 0.09 1 . 4 0 2  73.4 0.959 22.316 33.9 168.7 0.9120 43.7201 1.71 0.147 162.4 73.3 28.2 0.198 
1 1 . ~ 3  5.35 16.38 ONC 29.435 302.9 -24.8 44.2 

46150.0 52540.0 0.5R3 213.1 - 1 3 . 1  0 .08 1.4CO 6 8 . 3  0.961 22.197 44.3 169.1 0.8590 43.535A 1.13 0.146 162.9 72.9 28.1 0.198 
12.77 5.36 18.12 ONE 29.435 302.9 -24.8 44.5 

ARWIVAL O A I t  - 2452740.0 

4606C.O 52740.0 C.hl4 244.4 -21.5 
13.55 5.27 18.t12 

46070.0 52740.0 0.544 245.5 -21.7 
11.8C 5.27 17.07 

4608C.C 5274C.O 0.482 244.6 -21.1 
10.31 5.26 15.58 

4609C.O 52740.0 C.433 241.2 -21.6 
9.18 5.26 14.44 

46ion.o 52740.0 c . 4 ~ 2  236.0 -18.4 
8.49 5.26 13.15 

-C.04 1 . 4 0 9  112.9 O . 5 b C  
T W O  30 .444 334.1 -24.5 

T A U  3c.444 3 r 4 . i  -24.5 

-0.09 1.409 ~ 3 . 3  0.956 

-0.24 1.409 98.4 0.954 

n .40  1.408 93.5 0 . 9 5 4  

-0.C6 1.409 108.1 0.958 

TU11 30.444 304.1 -24.5 

TWO 3C.444 3 0 4 . 1  -24.5 

DNE 3Q.444 3G4.1  -24.5 

20.725 313.2 53C.2 OsH32 40.6186. 1.H1 0.135 161.7 71.3 27.9 0.191 
4 7 . 1  

20.879 323.0 529.8 0.886 40.8716 1.83 0.136 161.3 71.9 28.0 0.190 
46.7 

2 i . n r b  332.9 529.4 0.931 41.081~ 1.86 0.137 161.0 72.3 28.1 0.190 
4 b - 3  

21.102 342.8 529.2 0.963 41.2426. 2.C1 0.138 160.7 72.6 28.2 0.190 
46.0 

21.165 352.8 529.0 0.982 41.34911 1.38 0.139 160.6 72.8 28.0 0.190 
45.8 

4611C.C 52740.0 0.394 228.7 -17.6 0.11 1.406 88.6 0 . 9 5 3  21.193 2.9 169.0 0.9870 41.3991 1.67 0.139 16C.6 72.9 28.1 0.190 
n.31 5.26 13.57 O N E  30.444 3 0 4 . 1  -24.5 45.7 

46120.r  52740.3 0.411 221.8 -15.9 0.06 1.405 R3.6 0.954 21.185 13.0 169.1 0.9770 41.393A 1.71 0.139 160.7 72.9 28.1 0.190 
8.69 5.26 13.95 ONE 30.444 304.1 -24.5 4 5 . 8  

249 



1985 
EARTH-NEPTUNE 

DEPART ARRIVE SPEEO K A OECL 
OVI OV2 O V T  

4613C.G 52140.0 0.451 216.8 -14.4 
9.59 5.21 14.85 

46140.0 52740.0 0.5C8 214.1 -13.6 
10.94 5.27 16.21 

k6lSC.O 52740.0 0.518 213.4 -13.4 
12.65 5.28 1 7 - 9 3  

46060.0 52940.0 C.616 244.8 -21.4 
13.62 5.20 18.82 

4607C.C 52940.0 0.546 246.1 -21.6 
11.86 5.20 1 7 - 0 6  

46080.0 52940.0 0 . 4 ~ 4  245.3 -21.4 
10.35 5.20 15.55 

46090.0 52940.0 0.434 242.1 -20.7 
9.20 5.19 14.39 

46 ioc .o  52940.0 o . 4 ~  236.2 -20 .1  
8 .49  5 .19  13.68 

I 1 V 1 PSI 1 ECCEN SUA THE11 THET2 PERIH APHEL 
LEG COIST K A S  OECLS LAtlOA 

0.C5 1.403 78.1 0.955 21.143 23.2 169.2 0.9530 41.3341 
ONE 30.444 304.1 -24.5 45.9 

b .04  1.401 13.6 0.957 21.010 33.5 169.5 0.9140 41 .2261  
ONE 3C.444 304.1 -24.5 46 .2  

0.03 1.399 68.6 0.959 20.970 43.8 169.8 0.1620 41.071A 
O N E  30.444 304.1 -24.5 46.6 

ARRIVAL O A T E  * 2452940.0 

0.02 1.408 113.1 0.958 19.186 312.8 530.9 0.829 3 8 . 1 4 4 ~  
ThO 29.934 305.4 -24.1 49.2 

0.n2 1.408 108.3 0.956 19.919 322.6 530.5 0.884 38.953A 
TWO 29.934 305.4 -24.1 48.8 

0 . 0 4  1 . 4 0 ~  103.5 0 .954  2 0 . 0 2 ~  332.4 530.2 0.929 39.1211 
TWO 29.934 305.4 -24 .1  48 .4  

0.18 1.408 98.6 0.952 20.111 342.4 529.9 0.962 39.261A 
Tun 2 9 . ~ 3 4  305.4  -24 .1  411.1 

-0 .24  1.401 9 3 . 1  0.951 20.166 352.4 529.8 0 .982  39.3501 
ONE 29.934 305.4 -24.1 41 .9  

46110.0 52940.0 0.393 229.3 -18 .4  -0.05 1.406 88.8 0.951 
8.29 5.19 13-48 ONE 29.934 305.4 -24.1 

4612C.0 52940.0 0.409 222.4 -16.4 - 0 . 0 3  1.404 83 .9  0 .952  
8 . 6 4  5.20 13.84 ONE 29.934 305.4 -24.1 

56130.0 52940.0 0.446 217.3 -14.8 
9 .51  5.20 14.71 

-0.92 1.502 18.9  0.953 
ONE 29.934 305.4 -24.1 

46140.C 52940.0 0.505 214.6 -13.9 -0 .g2 1.400 13 .9  0.954 
10.84 5.20 16.05 O N E  29.934 305.4 -24.1 

46150 .0  52940.0 0.573 213.9 -13.6 -0.01 1.398 68.9 0.957 
12.53 5.21 17.14 O N E  29.934 305.4 -24.1 

46060.0 53140.0 

4t.oin.n 53140.0 

415080.0 53140.0 

46090.0 53140.0 

46100.0 53140.0 

46110.0 53140.0 

46120.C 53150.0 

46130.0 53140.0 

46140.0 53140.0 

46L50.C 5314G.O 

46160.0 53140.0 

0.61Y 245.3 -21.4 
13.10 5.15 18.84 

0.549 246.6 -71.5 
11.92 5 .14  17.06 

0.4P6 246.0 -21.2 
10.40 5.14 15.54 

0 .436  243.0 -20.1 
9 .23  5.13 14.36 

0 . 4 t 5  235.6 -26.7 
8 - 5 4  5.13 13.67 

0.392 229.9 -19.3 
8.27 5.13 13.40 

0.407 223.1 -17.0 
8.6G 5.14 13.73 

0.445 218.0 -15.2 
9.44 5 .14  14.513 

0.5C1 215.1 -14.2 
10.75 5 .14  15.89 

0.569. 214.3 -13.9 
12.42 5.15 11.51 

0.645 215.3 -14.2 
14.37 5.16 19.52 

I 2 V 2 PSI 2 R A OECL SPEEO 

1.73 0.139 160.9 72.7 28.1 0.191 

1.75 0.138 161.2 12.4 28.1 0 .191  

1.75 0 .131  161.6 12.0 28.0 0.192 

1.76 0.126 160.4 70.3 21.8 0.185 

1-75; 0 .128  160.0 70.9 27.9 0.184 

1.74 0.129 159.6 11.3 27.9 0.184 

1.69 0.130 159.4 71.6 28.0 0.184 

2.01 0.130 159.3 71.8 28.1 0.184 

20.190 2.5 169.8 0.9870 39.392A 1.82 0.130 159.3 11.9 28.1 0.184 
47.8 

20.183 12.6 169.8 0.9180 39.3891 1 - 8 0  0.130 159.3 71 .9  28.0 0.184 
47.9 

20.148 22.8 170.0 0.9540 39.341A 1.19 0.13C 159.6 71.7 28.0 0.184 
48 .o 

20.0115 33.0 110.2 Pa9160 39.754A 1.19 0 .129  159.9 71.4 28.0 0.185 
4 n . 3  

19.998 43.3 110.5 0.8650 39.1321 1.78 0 .129  160.3 71.0 27.9 0.185 
48.6 

ARRlVAL O A T E  = 2453140.0 

0.U8 1.408 113.3 0.957 19.028 312.2 531.6 0.826 ’ 37.2306 
T W O  29.f l94 306.7 -23.8 5 1 . 4  

0.10 1.4~8 108.5  0.954 19.144 322.1 531.2 0.8n2 31.4064 
Tkfl 29.894 306.1 -23.8 50.9 

0.15 1 .408 103.7 0.952 
TWO 29 .894  306.7 -23.8 

19.240 331.9 530.9 0.927 
50.5 

37.5526, 

0 . 3 1  1.407 98.8 0.950 19.313 341.9 530.1 0.961 31.665A 
TWO 29 .894  306.1 -23 .8  50.2 

-1.97 1.406 93.9 0.949 19.361 351.9 530.5 0.981 37.140A 
ONE 29 .894  306.7 -23.8 50.0 

-0 .24 1.405 89.0 0 .949  19.382 2.0 170.5 0 .9870  37.117A 
ONE 29.894 306.7 -23.8 49.9 

-0.13 1.403 84.1 0 .949  19.377 12.1 110.5 0 ,9190  31.715A 
CINE 29.894 306.7 -23.8 49.9 

-0.99 1.402 19.1 0.951 
O N E  29.894 306.7 -23.8 

19.346 
50.1 

22.3 170.7 0.9560 37.7371 

-0.07 1.400 74.2 0 .952  19.292 32.5 170.9 0.9190 37.665A 
ONE 29.894 306.7 -23.8 50.3 

-0.06 1.398 69.1 0 .955  19.216 4 2 . 3  171.2 0.0680 37.564A 

-0.05 1.395 64.1 0 .958  19.122 53.0 171.6 Or8050 37.439A 

ONE 29.894 306.7 -23.8 50.7 - 

ONE 29.894 306.7 -23.8 51.1 

1 - 1 1  0 .118  159.0 69 .3  27.6 0 .179  

1.69 0.120 158.6 69 .8  21.7 0.179 

1.63 0.121 158.2 70.3 27.8 0 .178  

1.46 0.121 158.0 70.6 27.8 0.178 

3.74 0.122 151.8 10.7 28.4 0.178 

2.01 0.122 151.8 70.9 28.0 0.178 

1.89 0.122 157.9 70.9 21.9 0.178 

1.85 0.122 158.1 70 .7  21.9 0.179 

1.83 0.121 158.4 70.4 21.8 0.179 

1.81 0.120 158 .9  70.0 27.8 0.180 

1.80 0.119 159.5 69 .5  27.7 0.101 

ARRIVAL O A T E  I: 2453340.0 

56060.0 53340.0 0.623 245.9 -21.3 0.13 1.407 113.6  0 .955  18.407 311.1 532.2 0.822 35.9911 1 - 6 7  0.111 157.6 68.2 27.5 0.114 
13.79 5.10 18.88 T H O  30.410 307.9 -23.5 53.5 

46070.0 53340.0 0.552 241.2 -21.4 C.17 1.407 138.8 0 .953  18.510 321.5 531.9 0.819 36.141A 1.63 0.112 151.1 68.8 27.6 0.174 
12 .~13 5 . ~ 9  17.09 T W O  30.410 3c7.9 -23.5 53.0 

46080.0 53340.0 0 . 4 ~ 9  246.7 -21.0 
10.46 5.09 15.55 

n.25 1.407 103.9 0 .950  
TWO 30.470 307.9 -23.5 

18.595 331.4 531.6 0.925 
52.6 

36.265A 1.54 0.113 156.7 69.3 27.6 0.113 

46090.0 53340.0 0.431 243 .9  -19.7 0 .49  1.406 99 .1  0 .949  18.660 341.4 531.4 0.959 36.3611 1.29 0.114 156.4 69.6 27.6 0.173 
9.27 5.08 14.35 TWO 30.470 307.9 -23.5 52.3 

46100.0 53340.0 0.637 185.4 -79.5 -23.8b 1.406 94.2 0.948 18.1C3 351.4 531.2 Or980 36.4266 25.63 0.114 156.3 67.6 33.5 0.178 
14.14 5 .13  19.21 ONE 30.470 307.9 -23.5 53.3 

46110.C 53340.0 0.392 230.6 -20.3 -0.47 1.404 89.3 0 .941  18.723 1.5 171.2 0.9810 36.4581 2.24 0.115 156.3 69.9 27.9 0.173 
8.26 5.08 13.34 ONE 30.410 307.9 -23.5 52.0 

250 



1985 
EARTH-NEPTUNE 

DEPART ARRIVE S P t t l l  L A U t C L  I 1 V 1 P S I  1 CCCEN SMA TI(FT1 THE12 PERIH APHEL 1 2 V 2 PSI  2 R A OECC SPEED 
UV1 OV2 OVT LEG C O I S l  HAS OECLS LAMOA 

46120.@ 53340.0 0.4C5 223.8 -17.6 -0.24 1.403 84.4 0.948 18.719 11.6 171.2 0.9800 36.4584 2.00 0.115 156.3 69.9 27.8 0.173 
8.55 5 - 0 8  13.63 ONE 30.470 307.9 -23.5 52.0 'i 

4613C.C 53340.0 G.442 218.6 -15.7 
9.37 5.09 14.46 

- n . i i  1.401 79.4 0.949 
ONE 30.470 307.9 -23.5 

181692 
52.2 

21.8 171.3 0.9580 36.42711 1.92 0.114 156.5 69.7 27.8 0.173 

4614C.0 53343.0 0.496 215.6 -14.6 -0.13 1.399 74.4 0.951 18.644 32.0 171.5 0.9210 36.367A 1.87 0.114 156.5 69.4 21;7 0.174 
10.65 5.09 15.74 ONE 30.470 307.9 -23.5 52.4 

46150.C 5334G.O 0.564 214.8 -14.2 
12.29 5.10 17.39 

-0.11 1.397 69.4 0.953 
ONE 3C.470 307.9 -23.5 

1R.577 
52.8 

42.2 171.8 0.8110 36.283A 1.84 0.113 157.4 69.0 27.6 0.175 

46160.0 5334G.O 0.640 215.7 -14.4 -?.lo 1.395 b4.4 0.956 18.494 52.4 172.2 0.8100 36.178A 1.82 0.112 158.0 68.6 27.5 0.176 
14.22 5.11 19.33 ONE 30.470 307.9 -23.5 53.2 

ARRIVAL OATF - 2453540.0 

46060.0 53540.0 0.627 246.4 -21.3 
13.8Y 5.05 1R.94 

4607C.n 53540.0 0.555 247.9 -21.3 
12.PH 5.04 17.11 

4608r.C 53540.0 0.491 247.5 -20 .9  
10.53 5.04 15.57 

4609P.C 53540.P 0.439 244.8 -19.4 
9.31 5.34 14.35 

4610P.C 5354C.O 0.429 244.1 2.2 
9.C7 5.04 14.11 

4611C.0 53540.0 0.391 231.3 -21.5 
8.25 5 . ~ 1  1 3 . 2 ~  

46120.C 53540.0 0.4r3 224.6 - 1 e . i  
8.51 5.04 13.55 

n.18 1.406 113.8 0.954 17.RY3 311.1 532.8 0.819 34.9671 1.63 0.103 155.9 67.2 27.3 0.170 
T k O  29.388 389.1 -23.1 55.7 

0.23 1.4C7 109.0 0.951 17.986 321.0 532.5 PsR76 35.095A 1.57 0.105 155.4 67.8 21.4 0.169 
TMO 29.388 309.1 -23.1 55.1 

0.33 1.406 104.2 0.949 18.063 330.9 532.2 0.923 35.2021 1.46 0.106 155.0 68.2 27.4 0.169 
TU0 29.388 309.1 -23.1 54.7 

0.63 1.406 99.3 0.947 18.121 340.8 532.0 0.958 35.285A 1.15 0.107 154.8 68.6 27.4 0.168 
T k O  29.388 309.1 -23.1 54.4 

6.91 1.405 94.4 0.946 18.160 350.9 531.9 0.980 35.341~4 -5.14 0.107 154.6 69.1 25.8 0.168 
T U 0  29.388 309.1 -23.1 54.3 

-0.77 1.404 89.5 0.546 18.179 0.9 171.8 0.9M70 35.370A 2.53 0.107 154.6 68.8 27.8 0.168 
ONE 29.388 309.1 -23.1 54.1 

-9.37 1 . 4 ~ 2  84.6 0.946 
ONE 20.388 309.1 -23.1 

18.170 
54.2 

11.1 171.9 019010 35.371A 2.12 0.107 154.7 6 8 . 8  27.7 0.168 

46130.0 53540.0 0.439 219.3 -16.7 -0.25 1.400 7'1.7 0.947 18.15) 21.2 172.0 0.9590 35.345A 1.99 0.107 154.9 68.7 27.7 0.169 
9.30 5.04 1 4 . 3 4  UNt 29.388 309.1 -23.1 54.3 

46140.C 5354C.O 0.442 216.3 -14.9 -0.19 1.398 7 4 . 7  0.949 18.110 3 1 . 4  172.1 0.9240 35.2956 1.92 0.106 155.2 6R.4 27.6 0.169 
10.55 5 . 0 4  15.59 ONt  29.3MR 309.1 -23.1 54.5 

46150.0 53540.0 5.559 215.4 -14.5 -1.16 1.396 69.8 1.952 18.050 41.6 172.4 0.8750 35.2246 1.87 0,106 155.7 68.0 27.5 0.170 
12.17 5.05 17.22 ONE 29.388 309.1 -23.1 54.9 

46160.G 53540.0 0.634 216.2 -14.7 -0.14 1.394 64.8 0.955 17.975 51.8 172.7 0.8140 35.13611 1.84 0.105 156.3 67.6 27.4 0.111 
14.c-8 5-06 19.14 ONE 29.388 309.1 -23.1 55.3 

A H H l V A l  UATE = 2453740.0 

46060.0 53140.0 

46070.0 53740.0 

46080.0 53740.0 

46090.0 5374C.O 

46mo.o 53740.0 

46110.0 53740.0 

46120.0 53740.0 

46130.0 53740.0 

. 46140.0 53740.0 

0.631 2'tl.O -21.3 
14.CO 5.01 1 9 - 9 1  

0.559 244.5 -71.3 
12.17 5.00 i 7 . i n  

0.494 24R.2 -20.R 
10.60 5.P0 15.60 

0.442 745.7 -19.2 
9.36 4.99 14.36 

0.414 243.0 - 6 . 8  
8.74 4.99 13.74 

0.391 232.0 -23.1 
8.25 4.99 13.24 

0.4r2 225.4 -19.c 
8.47 4.99 13.46 

0.436 220.1 -16.7 
9.23  5.C0 14.23 

0 . 4 R R  216.9 -15.4 
10.45 5.00 15.45 

4615C.0 53740.0 C.554 215.9 -14.8 
12.C5 5.01 17.06 

46160.0 53740.0 r).b29 216.7 -14.9 
13.93 5.02 18.95 

46C6O.n  53940.0 0.63C 247.5 -21.3 
14.11 4.98 19.09 

46070.C 5394C.0 C.563 249.2 -21.2 
12.27 4.97 11.24 

4608G.O 53940.0 0.498 249.0 -20.7 
10.68 4.96 15.64 

0.23 1.406 114.1 0.953 
TNO 30.874 31C.4 -22.7 

0.29 1.406 109.3 12.950 
TU0 30.874 310 .4  -22.7 

0.41 1.406 
THO 30.874 

104.4 
310.4. 

0.948 
-22.7 

C.74 1.405 99.6 0.946 
TU0 30.b74 31C.4  -72.7 

4.12 1.404 94.7 0.945 
TU0 32.874 316.4 -22.7 

-1.15 1.403 R9.8 0.944 
ONE 36.074 3 i r  .4 -22.7 

-0.51 1.402 84.9 0.945 
ONE 30.874 310.4 -22.7 

-0.34 1.4C10 80.0 0 .946  
ONE 30.R74 316.4 -22.7 

-0.26 1.398 75.0 0.948 
ONE 31.874 310.4 -22.7 

-0.21 1.396 70.1 0.950 
UNE 30.R74 310.4 -22.7 

-0.19 1.394 65.1 0.953 
ONE 30.874 31C.4 -22.7 

17.465 310.5 533.4 0.815 34.l lCA 
57.8 

17.549 320.4 533.1 0.873 
27.3 

34.224A 

17.619 330.3 532.8 0.921 34.3176 
56.9 

17.672 340.3 532.6 0,956 34.3896. 
56.6  

17.7C8 350.3 532.5 0.979 34.438A 
56.4 

17.725 P.4 172.4 0.9870 34.4636 
56.3 

17.723 10.5 172.5 0.9820 34.465A 
56.3 

17.70') 
56.4 

2P.6 172.6 C.9610 34,4441 

17.665 10.8 172.7 0.9f70 34.4031 

'. 56.6 

17.611 40.9  173.0 0.8790 34.3436. 
5 7 . 0  

17.543 
57.4 

51.1h173.3 0.8190 34.2684 

ARRIVAL O A T C  = 2453940.0 

0.28 1.405 114.4 0.953 17.105 319.8 534.0 0.R11 33.398A 
TU0 29.075 311.6 -22.3 63.0 

0.35 1.406 109.6 0.949 17.102 319.7 533.7 0.070 33.4944 
TU0 29.175 311.6 -22.3 59.4 

0.49 1.405 104.7 0.947 17.240 329.7 533.4 0.918 33.574A 
TU0 29-07:, 311.6 -22.3 59.0 

1-60 0.096 154.2 

1.52 0.698 153.7 

1.38 0.099 153.3 

1.n4 0.100 153.0 

-2.35 0.100 152.R 

2.91 0.101 152.8 

2.25 0.101 152.8 

2.06 0.100 153.0 

1.97 0.100 153.4 

1.91 0.099 153.9 

1.87 0.C98 154.5 

66.1 

66.7 

67.2 

67.5 

68.0 

67.8 

67.8 

67.7 

67.4 

67.0 

66.6 

27.1 0.166 

27.2 0.165 

27.3 0.165 

27.2 0.164 

26.3 0.164 

27.8 0.164 

27.6 0.164 

27.5 0,164 

27.5 0.165 

27.4 0.166 

27.2 0.167 

1.56 0.090 152.3 65.1 26.9 0.162 

1-41  0.092 151.7 65.7 27.0 0.162 

1.32 0.093 151.3 66.1 27.1 0.161 



l9W5 
EARTH-NEPTUNE 

OtPARl ARRIVE SPtFl l  R A OFCL I 1 V 1 PSI 1 ECCFN SHA THE11 lHFT2 PERlH APHEL 1 2 V 2 PSI 2 R A DECL SPEED 
UV1 OV2 DVT LEG COIST HAS OCCLS LAMOA 

46090.0 53940.0 0.444 246.7 -19.1 0.83 1.405 99.9 0.945 17.296 339.7 533.2 0.955 33.6371 0.95 0.094 151.0 66.5 27-0 0.161 
9.42 4.96 14.38 TWO 29.075 311.6 -22.3 58.7 

4610C.O 53940.0 0.412 243.4 -9.8 
8.70 4.96 13.65 

3.30 1.4C4 95.0 0.944 
Two 29.075 311.6 -22.3 

17.329 349.7 533.1 0.978 
58.5 

33.680A -1.53 0.094 150.8 66.9 26.4 0.160 

4611C.O 53940.0 0.392 232.6 -25.2 -1.67 1.403 9C.1 0.943 17.345 359.8 533.0 0.987 33.7031 3.42 LO94 150.8 66.7 27.8 0.160 
8.26 4.96 13.22 ONE 29.075 311.6 -22.3 58.4 

46120.0 53940.0 0.4PC 226.3 -19.9 -0.68 1.401 85.2 0.943 17.344 9.9 173.1 0.9820 33m706A 2-41 0.094 150.9 66.8 27.5 0.110 
8.43 4.96 13.39 ONE 29.@75 311.6 -22.3 58.4 

4613C.O 53940.0 C.432 22q.9 -17.3 -n.43 1.399 flG.3 0.944 17.326 20.0 173.1 0.9630 33.689A 2.15 0.094 151.1 66.6 27.4 0.161 
9.16 4.96 14.12 ONE 29.075 311.6 -22.3 58.5 

46140.0 53940.9 0.484 217.6 -15.8 -0.33 1.397 75.4 0.946 17.291 30.1 173.3 0.9290 33.6541, 2.02 0.094 151.4 66.4 27.3 0.161 
10.35 4.97 15.32 ONE 29.075 311.6 -22.3 58.7 

46150.0 53940.0 0.549 216.5 -15.2 -0.27 1.395 70.4 0.949 17.243 40.3 173.5 0.8820 33.6031 1.95 0.093 151.9 66.1 21.2 0.162 
11.92 4.97 16.89 ONE 29.075 311.6 -22.3 59.1 

46160.0 53940.0 0.623 217.2 -15.2 -0.23 1.393 65.4 0.952 17.181 50.4 173.8 0.8230 33.5391 1.89 0.092 152.5 65.6 27.1 0.163 
13.78 4.98 18.77 ONE 29.075 311.6 -22.3 59:5 

ARRIVAL OATE .: 2454140.0 

4606C.0 54140.0 C.640 248.1 -21.3 0.33 1.405 114.7 0.952 16.801 309.8 534.5 0.807 32.795A 1.53 0.084 150.2 64.0 26.7 0 - 1 5 9  
14.24 4.95 19.19 TWO 31.C21 312.8 -22.0 62 .1  

4607C.O 54140.0 0.567 249.9 -71.2 0.40 1.405 1P9.9 0 . 0 4 9  16.872 319.1 534.2 0.866 32.8784 1.43 0.086 149.6 64.6 26.8 0.158 
12.38 4.94 17.32 THO 31.021 312.8 -22.0 61.6 

46080.0 54140.1 C.501 249.9  -20.7 0.55 1.405 135.0 n . 9 4 6  16.932 329.0 534.0 0.915 32.9486 1.26 0.C87 149.2 65 .1  26.9 0.158 
10.77 4.93 1 5 - 7 1  TWO 31.011 312.8 -22.0 61.1 

46090.0 54140.0 0.447 247.6 -19.0 0 .91  1.405 100.2 0.944 16.978 339.0 533.8 0.953 33.0034 0.88 0.088 148.9 65.5 26.8 0.157 
9.48 4.93 14.41 THU 31.C21 312.8 -22.0 60.8 

4610C.O 54140.0 0.412 244.1 -11.3 2 . 9 0  1.404 95.3 0.943 17.009 349.1 533.7 0.977 33.C41A -1.13 0 ,088  148.7 65.9 26.3 0.157 
H.70 4.92 13.63 Tkfl 31.C21 312.8 -22.0 60.6 

46110.C 54140.9 0.394 233.1 -28.0 -2 .41  1.402 9C.4 P.947 17.025 359.1 533.6 0.987 33.062A 4.16 0.C89 148.6 65.6 27.8 0.157 
8 . 3 C  4.93 13.22 llNt 31.021 312.8 -22.0 60.5 

46120.0 54140.0 0 . 3 9 8  227.2 -20.H -0.86 1.401 85.5 0.942 17.024 9.2 173.6 0.9830 33.065A 2.59 0.G89 148.7 65.7 27.4 0.157 
8.40 4.93 13.33 ON6 31.021 312.8 -22.0 6 G . 5  

46130.C 54140.0 0.429 221.7 -17.9 -0.54 1.399 80.6  0.943 17.0C8 19.4 173.7 0.9650 33.0526 2.24 0.C88 148.9 65.6 27.3 0.157 
9.CY 4.93 14.02 ONE 31.021 312.8 -22.0 60.6 

4614C.0 54140.0 0.480 218.3 -16.2 -0.40 1.397 75.7 0 . 9 4 5  16.977 29.5 173.8 0.9320 33.0221 2.08 0.088 149.2 65.4 27.2 0.158 
10.25 4.93 15.18 ONE 31.C21 312.8 -22.0 60.8 

46150.0 54140.0 0.544 217.1 -15.5 4 - 3 3  1.395 7C.7 0.948 16.933 39.6 174.0 0.8R60 32.979A 1.99 0.087 149.7 65.1 27.1 0.159 
11.79 4.94 16.13 ONE 31.G21 312.8 -22.0 61 .1  

46160.0 54140.0 0.617 217.8 -15.5 -(is28 1.393 65.8 0 .951  16.876 49.7 174.3 0.8Z8D 32.9251 1.92 0.086 150.4 64.6 26.9 0.160 
13.64 4.95 1 8 - 5 8  ONE 31.021 312.8 -22.0 61.5 

ARRIVAL DATE = 2454340.0 

4bObC.t 54340.0 0.646 248.7 -21.3 
14.37 4.92 19.29 

0.37 1.405 115.1 0.952 
1W0 29.046 314.1 -21.6 

16.544 308.5 535.0 0.802 
64.2 

32.286A 1.50 0.078 147.9 63.0 26.5 0.  ,156  

4607C.O 54340.0 0.512 250.6 -21 .2  0.45 1.405 11(.2 0.948 16.610 318.4 534.7 0.863 32.3581 1.39 0.080 147.3 63.6 26.6 0.156 
12.50 4.91 11.41 TWO 29.046 314.1 -21.6 63.7 

46080.0 54340.0 0.505 250.7 -20.6 0 .61  1.405 105.4 0.945 16.6+ 328.4 534.5 0.913 32.4196 1.20 0.C81 146.9 64.1 26.7 0.155 
10.86 4.Y1 15.77 TWO 29.046 314.1 -21.6 63.a 

4609C.O 54340.0 0.450 248.6 -19.r 
9.55 4.90 14.45 

0.98 1.404 100.5 G . 9 4 3  
TWO 29.146 314.1 -21.6 

16.7C9 338.4 534.3 0.951 
62.9 

32.467A 64.5 26.6 0.154 

46100.C 54340.0 0.413 245.0 -12.3 2.66 1.401 95.6 0.942 16.738 348.4 534.2 0.976 32.5016 -0.90 0.083 146.4 64.8 26.2 0.154 
8.72 4.90 13.62 TU0 29.046 314.1 -21.6 62.7 

46110.0 54340.0 0.391 233.2 -32.2 -3 .56  1.402 98.7 0.941 16.754 358.5 534.2 0.987 32.520A 5.3C 0.083 146.3 64.5 28.0 0.154 
8.38 4.90 13.28 ONE 29.046 314.1 -21.6 62.6 

46120.0 54340.0 0.397 228.1 -21.8 
8.37 4.90 13.27 

-1.08 1.400 85.8 0.941 
ONE 29.L46 314.1 -21.6 

16.754 
62.6 

8.6 174.2 0.9840 32.523). 2.80 0.083 146.4 64.7 27.3 0.154 

46130.0 54340.0 0.426 222.6 -18.6 -n.65 1.399 80.9 0.942 16.739 18.7 174.2 0.9670 32.512A 2.34 0.083 146.6 64.6 27.1 0.154 
9.02 4.90 13.92 ON€ 29.C46 314.1 -21.6 62.7 

46140.0 54340.0 C.475 219 .1  -16.7 -0 .48 1.397 76.0 0.944 16.711 28.8 174.4 0.9350 32.4881 2.15 0.082 146.9 64.4 27.0 0.155 
10.15 4.90 15.05 ONE 29.046 314.1 -21.6 62.9 

46150.C 54340.0 0.539 217.8 -15.9 -C.38 1.395 71 .1  0.947 16.670 38.9 174.5 0.8900 321451A 2.03 0 .081  147.4 64.1 26.9 0.155 
11.67 4.91 16.58 ONt 29.046 314.1 -21.6 63.2 

4616C.0 54340.0 0.611 218.3 -15.8 -0.33 1.393 66.2 0.950 16.619 49.0 174.8 0.8330 32.4051 1.95 0.080 148.0 63.1 26.8 0.156 
13.48 4.92 18.41 ONE 29.046 314.1 -21.6 63.6 

252 



1985 
EARTH-NEPTUNE 

I 1 V 1 PS1 I. ECCEN W A  THE11 THE12 PERIH APHEL 
LEG C O l S T  RAS OECLS LAHOA 

ARRIVAL OAT€ 2454540.0 

0.50 1.405 110.6 0.948 16.38H 317.7 535.2 0 .859  31.9171 
TbO 30.869 315.3 -21.7 65.8 

0.67 1.404 135.7 0.945 16.440 327.7 535.0 9.910 31.971A 
Tho 30.869 315.3 -21.2 65.4 

DEPART ARRIVE SPt€O R A OiCL 
ov1 OV2 OVT 

I 2  v 2  P S I 2  R A  O t t L  SPEED 

0.577 251.3 -21.2 
12.62 4.89 17.51 

0.510 251.5 -20.6 
10.96 4.88 15.84 

46076.0 54540.0 

4608c.o 54540.9 

4609fi.0 54540.0 

46106.0 54540.0 

4 6 1 1 C . O  54540.0 

4617r.o 5454o.c 

4613c.n 54540.0 

1.35 0.075 144.8 

1.16 0.076 144.4 

0.76 0.077 144.1 

-0.74 0.078 143.9 

7.31 0.078 143.8 

3.05 0.078 143.9 

2.46 0.078 144.0  

62.6 

63.1 

63.5 

63.9 

63.3 

63.7 

63.7 

26.4 0.153 

26.5 0.152 

26.4 0.152 

26.0 01151  

28.4 0 .151  

27.2 0.151 

27.C 0.151 

1.04 1.404 100.8 0 .942  
TWO 30.869 315.3 -21.2 

16.481 337.7 534.8 0.949 
65.0 

32 -01 3A 0.453 249.6 -18.9 
9.63 4.88 14.50 

n.414 246.0 -13.0 

0 4 8  232.5 -39.1 

8.75 4.87 13.63 

8.60 4 .R8  13 .4R 

2.51 1.403 95.9 0.941 16.509 347.7 534.7 0.975 32.0431 
Tho 30.869 315.3 -21.2 64.8 

-5.57 1.402 91.1 C.940 16.524 357.8 534.7 0.987 32.060A 
ONE 30.869 315.3 -21.2 64.8 

-1.34 1.4n0 86.2 0.94C 16.524 7.9 174.7 0.9850 32.064A 
ONE 30.869 315.3 -21.2 64 .7  

0.396 229.0 -73.0 
H.35 4.87 13.22 

0 . 4 2 3  223.5 -19.3 
8.96 4 . 8 ~  13.83  

-c.77 1.398 8 1 . 3  0.941 16.512 18.0 174.7 0.9680 3 2 . ~ 5 5 ~  
ONE 30.869 315.3 -21.2 6 4 . 9  

46140.0 54540.1 0.471 219.9 -17.2 -P.56 1.396 76.4 0.943 16.486 L R . 1  174.8 0.9380 32.034A 2.21 0.077 144.4 63.5 26.9 0.152 
10.05 4 . R 8  14.93 ONE 30.869 315.3 -21.2 65.0 

4615P.O 54540.0 0.533 218.5 - 1 6 . 3  4 . 4 5  1.394 71.5 0.946 16.449 38.4 175.0 0.8940 32.0036, 2.07 0.C76 144.8 63.2 26.7 0.153 
11.54 4.89 1 6 . 4 3  UNE 30.869 315.3 -21.2 65.3 

4 6 1 b C . C  54540.0 9.W5 218.9 -16.1 -0.38 1.392 66.5 0.949 16.4hl  4 8 . 3  175.2 C.8370 31.9644 1.98 0.075 145.5 62.8 26.6 0.154 
13.73 4.90 19.23 iINF 30,869 315.3 -21.2 65.6 

AURIVAL O A T t  = 2454740.0 

c .55  1.404 110.9 0.947 1 6 . 1 9 ~  317.0 535.7 0.855 31.5446 
T U U  29.314 316.5 -20.7 b7.9 

0 .72  1.404 106.0 0.944 16.248 327.0 535.5 C.906 31.590A 
THO 29.314 316.5 -20.7 67.5 

1.19 1.404 101.2 0.942 16.281 337.0 535.3 0.946 3 1 . 6 2 8 ~  
Tilo 29.314 316.5 -20.7 67 .1  

2.40 1.403 96.3 0 .940  16.314 347.0 535.2 0.974 31.654A 
TWO 29.314 316.5 -20.7 66.9 

4607C.C 54740.0 0 . 5 8 2  252.0 -21.2 
12.75 4.87 17.h2 

0 . > 1 4  25?.4 - 2 O . b  
l l . C 7  4 - 8 6  15.93 

0.456 250.6 -18.9 
9.71 4.86 14.56  

0.416 247.0 -13.6 
8.79 4.85 13.65 

0.443 228.6 -52.8 . 
9.40 4.86 14.26 

0.395 230.0 -24.4 
8.33 4.85 1 3 . 1 8  

0 . 4 2 1  224.5 -20.0 
8.89 4.85 13.75 

0.467 220.7 -17.R 
9.95 4 . ~ ~ 6  14.41 

0.524 219.2 -16.7 
11.41 4.87 16.28 

0.599 219.6 -16.4 
13.18 4.87 18.06 

1.31 0.070 142.1 

1.11 0.071 141.7 

0.71 0.G72 1 4 1 . 3  

-0 .64 0.073 141.1 

11.76 0.073 141.1 

3.35 0.073 141.1 

2.58 0.073 141.3  

2.29 0.073 141.6 

2.12 0.072 142.1 

2.01 0.070 142.7 

61.7 

62.1 

62.5 

62.9 

61.9 

62.7 

62.7 

62.5 

62.3 

61.9 

26.2 0.151 

26.3 0.150 

26.2 0.149 

25.9 0.149 

29.6 0.150 

27.1 0.149 

26.9 0.149 

26.7 0.150 

26.6 0.150 

26.4 0.151 

46080.0 54740.0 

46090.0 54740.0 

46100.0 54740.0 

4611C.C 54740.0 

46120.0 54740.0 

46130.0 54740.0 

46140.0 54740.0 

46150.C 5474C.0 

46160.0 54740.0 

-10.03 1 . 4 0 1  0 1 . 4  0.940 
ONE 29.314 316.5 -20.7 

16.328 357.1 535.2 0.987 
67.0 

31.670A 

-1.64 1.400 86.5 0.940 16.330 7.2 175.2 C.9860 31.6746 
ONE 29.314 316.5 -20.7 6 6 . 8  

-0.91 1.398 R 1 . 6  0.941 l h . 3 1 8  17.3 175.2 0.9700 31.6671 
ONE 29.314 316.5 -20.7 66.8 

-0.64 1.396 76.7 0,942 
ONE 29.314 316.5 -20.7 

16.295 
67.0 

27.4 175.3 0.9410 31.6491 

-0.51 1.394 71.8 0.945 1 6 . 2 m  37.5 175.5 0.8980 3 1 . 6 2 3 ~  
ONE 29.314 316.5 -20.7 67.3 

-0.44 1.392 66.9 0.948 16.216 47.5 175.7 0.8420 31.5896. 
ONt 29.314 316.5 -26.7 6 7 - 7  

ARRIVAL DATE = 2454940.0 

0.59 1.404 111.3 0.947 16.032 316.2 536.1 0.850 31.2284 
Tho 30.463 117.7 -20.3 69 .9  

r . 7 6  1.404 106.4 0.Y44 16.086 326.2 536.0 C.9193 31.268A 
Tho 30.463 317.7 -20.3 69.5 

1.13 1.403 101.5 0 . 9 4 1  16.122 336.3 535.8 0.944 31.3016 
T ~ O  30.46) 317.7 -20.3 69.2 

2.32 1.402 9 6 - 6  0.940 l b . 1 4 R  346.3 535.7 0.972 31.3246 
TU0 3 C . 4 6 3  317.7 -20.3 68.9 

46070.0 54940.0 

46080.0 54940.0  

46090.C 54940.0 

4610r.0 5 4 9 4 ~ ~ 0  

46120.0 54940.0 

4 6 1 3 C . O  54940.9 

4t.wn.c 54940.0 

4615C.G 5C940.0 

4616C.C 54940.0 

6.587 252.8 -21.2 
12.88 4.85 17.73 

0.519 253.3 -20.6 
11.18 4 . 8 4  16.C2 

0 . 4 6 ~  251.7 -19.0 
9.79 4-84 14.63 

0.418 2L8.1 - 1 4 . 1  
8-84 4.83 13.67 

1.28 0.065 139.1 

1.07 0.067 138.7 

0.67 0.068 138.4 

-0.55 0.069 138.2 

3.71 0.069 13R.2 

2.73 0.069 13R.3 

2.37 0.068 138.6 

2.17 0.067 139.1 

2.04 0.066 139.6 

bC.7 

61.2 

61.6 

62.0 

61.8 

b l . 8  

61.6 

61.4 

61.0 

26.0 0.149 

26.1 0.148 

26.C 0.147 

25.7 0.147 

27.0 0.147 

26.7 0.147 

26.6 0.147 

26.4 0.158 

26.3 0.149 

-2.31 i .4rc 86.9 0.939 
ONE 30.463 317.7 -20.3 

16.164 
68.8 

6.5 175.7 0.9870 31.342A 9.395 23C.9 -26.') 
8.32 4 . 8 3  1 3 . 1 5  

n . 4 i e  225.4 -20.8 
8.83 4 . H 3  13.67 

0.463 221.6 -1R.3 
9.85 4.84 14.69 

0.523 719.9 -17.1 
11.28 4.85 16.13 

0.593 220.2 -16.8 
13.C3 4.Rb 17.88 

-1.16 1.3%H R2.0 0.940 16.155 16.6 175.7 0.9720 31.3376 
ONE 30.463 317.7 -26.3 68.9 

- P . 7 4  1.396 77.1 0 .942  16.133 26.6 175.8 0.9430 31.3236, 
ONE 30.463 317.7 -20.3 69.0 

-0.58 1.394 72.2 0.944 16.1r1 36.7 175.9 0.9010 31.301A 
OME 3C.463 317.7 -20.3 69.3 

- 0 . r 9  1.392 67.3 0.947 16.060 46.7 176.1 0.8470 31.272A 
ONE 3C.463 317.7 -20.3 69.6 
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1985 
EARTH-NEPTUNE 

DEPART ARRIVE SPEEO R A OECL I 1 W 1 PSI 1 ECCEN SUA THE11 Z * E T 2  PERIH APHEL I 2 V 2 P S I  2 R A OECL SPEEO 
OVl OV2 O V T  LEG COIST R A S  OECLS LAUOA 

ARRIVAL OATE - 2455340.0 

46oZO.O 55340.0 C.599 254.3 -21.2 0.67 1.404 112.0 0 . 9 4 1  15.789 314.7 531.0 0.841 30.1314 1.22 0.058 132.3 59.0 25.6 0.146 
13.17 4.83  1 1 - 9 9  TWO 29.923 320.3 -19.4 73.9 

46080.0 55340.0 0.529 755.0 -20.6 
1 1 - 4 2  4.82 16.24 

0.85 1.404 107.1 0.943 
T U 0  2Y.Y23 320.0 -19.4 

15.831 324.1 536.8 0.896 
13.5 

30.767A 1.00 0.059 131.9 59.5 25.1 0.145 

46090.0 55340.0 0.468 253.8 -19.1 1 .21  1.403 102.2 0.941 15.865 334.8 536.1 0.939 30.7926 0.60 0.060 131.7 59.9 25.6 0.144 
9.98 4.H1 1 4 - 7 9  TWO 29.923 320.0 -19.4 13 .2  

46100.0 52340.0 0.423 250.4 -14.9 2 .21  1.402 91.4 0.939 15.889 344.H 536.6 0.969 30.8101 -0.44 0.061 131.5 60.2 25.4 0.143 
8.95 4.80  13.76 THO 2’3.923 320.0 -19.4 73.0 

4611C.O 55340.0 0.504 252.5 24.6 15.17 1.401 92.5 0.938 15.903 354.8 536.6 0.986 30.82111 -13.45 0.C61 131.5 61.3 21.4 0.145 
10.82 4.82 15.64 THO 29.923 32C.O -19.4 73.0 

46120.0 55340.0 0.356 232.6 -30.3 -3.01 1.399 87.6 0.938 15.906 5.0 116.5 0.9880.30.825A 4.76 0.062 131.5 59.9 21.0 0.143 
8.34 4.80 13.14 ONE 29.923 320.0 -19.4 72.8 

46130.0 55340.G 0.413 227.5 -22 .1  -1.42 1.398 8 2 . 1  0.939 15.899 15.0 176.6 0.9760 30.822A 3.Cl 0.061 131.6 60.0 26.5 0.143 
8.72 4.80 13.52 ONE 29.923 320.0 -19.4 72.8 

46140.0 55340.C 0.455 273.4 -19.6 -0.95 1.396 17.8 0.940 15.881 25.1 176.6 0.9490 30.812A 2.55 0.061 131.9 59.9 26.3 0.144 
9.bh 4.81 14.47 ONE 29.923 32C.O -19.4 71.0 

46150.0 55340.0 0.512 221.5 -18.3 
1 1 - 0 3  4.82 15.85 

-0.73 1.394 13.0 0.943 
ONE 29.923 32C.O -19.4 

15.853 
13.2 

35.1 116.7 0.9090 30.791A 2.28 0.060 132.2 59.1 26.1 0.145 

46160.0 55340.0 0.581 221.6 -17.5 -0.60 1.391 68 .1  0.946 15.H11 45.1 116.9 0.8570 30.717A 2.12 0.059 132.8 59.4 26.0 0.146 
12.12 4.H2 11-55 ONE 29.923 320.0 -19.4 13.5 

ARRIVAL O A I E  = 2455740.0 

46070.0 55740.0 0.611 255.8 -21.2 0.74 1.404 112.8 0.947 15.613 313.1 537.8 0.832 30.3956. 1.17 0.051 124.3 57.5 25.2 0.144 
13.48 4.81 18.28 T k O  29.402 322.4 -18.5 77.R 

46C8O.R 55140.0 0.539 256.8 -20.6 
11.69 4.80  16.48 

0.92 1.493 101.9 0 . 5 4 3  
m o  2 9 . 4 0 2  322.4 -1e1.5 

15.652 323.1 531.6 O.HH8 
17.4 

30.41 16  0 . 9 4  0.053 124.1 51.9 25.3 0.142 

46090.0 5574fl.C 0 .471  255.9 -19.2 1 - 2 7  1.403 103.0 0.941 15.684 333.2 537.5 0.913 30,4350. 0.54 0.054 123.9 58.3 25.2 0.142 
16.19 4.11) 1 4 - 9 8  TWO 29.402 322.4 -18.5 11.1 

4 6 i r c . o  55140.0 0.42s 252.8 -15.6 
9 . ~ 8  4.78 13.87 

2.13 1.402 98.1 C.939 
TWO 29.402 322.4 -18.5 

15.1Cl 343.2 531.4 0.965 
76.8 

3 0 . 4 4 8 ~  -0.37 0.055 123.9 58.6 25.0 0.141 

4 6 i i c . o  5574c.o 0.424 750.1 2.9 7.33 1.401 93.2  0 .931  15.721 353.3 537.4 0 . 9 8 4  3 0 . 4 5 7 ~  -5.62 0.055 123.8 59.2 23.4 0.141 
n.911 4.18 13.16 THO 29.402 322.4 -18.5 76.7 

46120.0 55140.0 G.4C2 233.7 -37.3 -4 .91  1.399 88.3 0.937 15.725 3.4  111.4 0.9890 30.463A 6.63 0.056 123.9 58.2 21.3 0 .141  
8.44 4.18 13.21 ONE 29.402 322.4 -18.5 76 .1  

46130.0 55740.0 0.408 229.1 -24.9 -1.89 1.397 83.5 0.938 15.711 13.5 171.4 0.9790 30.459A 3.51 0.055 124.0 58.5 26.3 0.141 
8.62 4-78  13.41 ONE 29.402 322.4 -18.5 76.1 

46140.0 55140.0 0.441 275.4 -21.0 -1.1s 1.355 78.6 0.939 15.104 23.5 111.4 0.9550 30.453A 2.16 0.055 124.1 58.4 26.0 0 .141  
9 - 4 8  4.79 14 .21  ONE 29.402 322.4 -18.5 76.8 

10.18 4.79 15.51 ONE 29.402 322.4 -18.5 77.0 
46150.0 55740.0 0.502 223.2 -19.0 -0.fl9 1.393 13.8 0.942 15.680 33.5 177.5 0.9170 30.443A 2.41 0.054 124.4 58.2 25.8 0.142 

46160.0 55140.0 0.569 223.0 -18.2 
12.42 4.80 11.22 

-0.73 1.391 68.9 0.945 
ONE 29.402 322.4 -18.5 

15.648 
17.3 

43.5 171.6 0.8670 30.f29.P 2.20 0.053 124.8 58.0 25.7 0.143 

46110.0 55740.0 0.643 224.4 -18.2 -0 .63 1.389 6 4 . 0  0.948 15.6C9 5 3 . 4  171.8 0.8060 30.4126 2.05 0.051 125.3 57.6 25.5 0.144 
14.31 4.81 19.12 ONE 29.402 322.4 -18.5 17.6 

ARRIVAL OATE = 2456140.0 

5607G.C 56140.0 0.624 257.3 -21.3 0.81 1-4C3 113.6 0.947 15.495 311.4 538.5 0.821 30.168A 1.12 0 .041  115.1 56.2 24.9 0.142 
13.81 4.80 18.60 TUO 29.050 324.1 -11.6 81.4 

46080.0 56140.0 0.551 258.6 -20.6 0.99 1.403 108.7 0 . 9 4 3  15.531 321.4 538.4 0.880 30.183A 0.88 0.048 115.1 56.6 24.9 0 .141  
11.97 4.78 16.76 TWO 29.C50 324.1 -11.6 01.0 

46090.0 56140.0 0.487 25e.C -19.1 1.32 1.41’3 103.8 0.940 15.5(1 331.5 538.3 0.921 30.1954. 0.56 0.049 115.2 51.0 24.9 0.140 
10.41 4.18 15.19 7 k 0  29.050 324.1 -17.6 80.7 

461G0.0 56140.0 0.436 255.2 -16.1 2.08 1.402 98.9 0.938 15.583 341.a 538.2 0.961 30.2G4A -0.32 0.050 115.2 51.3 24.7 0.139 
9.24 4.11 14.01 TWO 29.050 324.7 -11.6 80.5 

4611C.0 50140.0 0.414 251.5 -4.2 
8.75 4.11 13-52 

5.25 1.400 94.0 0.937 
T k O  29.C50 324.7 -11.6 

15.596 351 .1  538.2 0.982 
80.4 

30.2116 -3.54 0.051 115.3 57.7 23.1 0.139 

46120.0 56140.0 0.434 232.0 -51.4 -9.31 1.399 89.1 0.937 15.6C1 1.8 178.1 0.9R90 30.2134. 10.96 0.051 115.3 56.3 28.3 0.140 
9.19 4.77 1 3 - 9 6  ONE 29.CSO 324.1 -17.6 80.4 

46130.0 56140.0 0.405 231.9 -21.7 -2.51 1.397 84.3  0.937 15.597 11.8 118.2 0.9820 30.2136 4.11 0.051 115.5 57.0 26.2 0.139 
8.55 4.77 13.32 ONE 29.050 324.1 -11.6 80.3 

46140.0 56140.0 0 .439  221.5 -22.5 -1.48 1.395 19.4 0.938 15.585 21.8 178.2 C.9600 30.2091 3.03 0.050 115.5 57.1 25.0 0.139 
9.31 4.17 1 4 - 0 0  ONE 29.C50 324.7 -11.6 80.4 

46150.0 56140.0 0.492 225.0 -20.1 -1.07 1.393 14.6 0.941 15.564 31.8 178.3 0.9250 30.203A 2.56 0.050 115.6 56.9 25.6 0.140 
10.53 4.78 15.31 ONE 29.C5C 324.1 -11.6 80.6 
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1985 
EARTH-NEPTUNE 

OEPARI ARRIVE 

46160.0 56140.fl 

46110.0 56140.9 

46010.0 56540.0 

46080.0 56540.C 

46090.0 56540.0 

461n0.0 56540.0  

46110.0 56540.0 

4613C.C 56540.0 

46140.0 36540.Q 

4615fl.O 5654C.C 

s p r f n  R A INCL 
UVI OV2 OVT 

0 .551  224.6 -19.9 
12-11 4 - 7 9  16.90 

C.630 225.8 - 1 R . 8  
13.96 4.80 18.16 

0 .631  251.9 -21.3 
14.16 4.19 18.95 

0.563 260.4 -20.7 
12-28 4.7R 11.05 

0 .491  260.1 -19.4 
111.66 4 - 7 1  1 5 . 4 3  

0.444 257.7 -16.6 
9.41 4.16 1 4 . 1 1  

0.414 253 .1  -7.9 
8 - 7 4  4.76 13.50 

0.4~4 234.0 - 3 1 . 4  
R.53 4.16 13.79 

C.432 229 .1  -24.3 
9.15 4.16 13.91 

0.481 226.9 -21 .3  
10.29 4 - 1 1  13.06 

I I V I PSI 1 ELCLN SMA r H f T 1  T W T Z  PERIH APHtL 
LEb CIl1Sr HAS OCCLS LAHOA 

-0.~6 1.391 69.7 0.944 15.535 41.8 178.3 n.8770 3 0 . 1 9 4 ~  
ONE 29.050 324.7 -11.6 80.8 

-0.74 1.389 64.9 0.947 15.5nl 51.1 118.4 0.8180 30.104A 
ONE 29.G5n 324.7 -17.6 81.1 

ARRIVAL DATE = 2456540.0 

0 .87  1.403 114.5 0 . 9 4 1  15.421 309.6 539.1 0.810 30.032A 
7UO 28.914 321.0 -16.7 84.9 

1.05 1.403 109.5 0.944 15.455 319.1 539.1 0.870 30.0401 
TCO 28.914 321.0 -16.7 84.5 

1 -36  1 . 4 0 3  104.6 0.041 15.483 329.8 539.0 0.920 30.041A 
T k O  28.914 321.0 -16.7 84.2 

2.03 1.402 99 .1  0.938 
Tkll 28.914 327.0 -16.7 

15.505 339.9 538.9 0.957 
8 4 . 0  

30.052A 

4.29 1.400 94.8 0.937 15.518 350.9 538.9 C.980 30.05bA 
T U 0  28.914 321.1' -16.7 83.9 

-3.39 1.397 R5.1 0.937 15.521 10.1 178.9 0.9850 30.058A 
ONE 28.914 327.0 -16.7 83.8 

-1.R3 1.395 80.3  0.938 
ONE 28.974 321.0 -16.7 

15.511 
83.9 

20.1 178.9 0.9650 30.0576. 

-1.28 1.393 15.4 fl .940 15.493 36.1 178.9 C.9320 30.053A 
ONE 28.914 321.0 -16.7 84.0 

4616C.G 56540.0 0.544 226.2 -19.9 -1.01 1.391 10.6 0.943 15.461 40.0 179.0 0.8870 30.0481 
11.81 4.18 16.59 ONE 28.974 327.0 -16.7 8 4 . 2  

4617C.C 56540.0 0.616 221.2 -19.5 -0.85 1.3R9 65.8 0.946 15.436 49.9 119.1  0.8290 30.042A 
13.61 4.19 18.40 UNE 28.974 321.0 -16.7 84.5 

I 2 V 2 P S I  2 R A OECL SP€ED 

2.30 0.048 115.8 56.1 25.4 0.141 

2.11 0.047 116.0 56.4 25.3 0.143 

1.08 0.043 105.0 

0.84 0.045 105.4 

0.56 0.046 1@5.1 

-0.28 0.C41 105.9 

-2.59 0.048 106.1 

4 . 9 1  0.048 106.2 

3.35 0.048 106.2 

2.14 0 . t 4 1  106.2 

2.41 0.046 106.1 

2.18 0.044 106.0 

55.1 

55.5 

55.8 

56.1 

56.5 

55.8 

5 5 . 9  

55.8 

55-6  

55.4 

24.6 0.142 

24.6 0.140 

24.6 0.139 

24.4 0.138 

23.1 0.138 

26.2 0.138 

25.6 0.138 

25.4 0.139 

25.2 0.140 

25.0 0.141 
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1986 
EARTH-NEPTUNE 

DEPART ARRIVE SPEED R A OECL 1 1 V 1 P S I  1 ECCtN SMA T H E 1 1  THE12 PERlH APHEL 
O V 1  OVZ O V T  LEG COIST RAS OECLS LAMOA 

ARRIVAL OATE 2448310.0 

I 2 V 2 P S I  2 R A OECL SPEED 

ARRIVAL DATE = 244R510.0 

1.12 1.611 96.1 1.559 -1.753 349.9 486.0 0.979 
ONE 29.714 276.3 -28.7 9.2 

0.78 0.798 176.2 85.8 28.8 0.808 

1.03 0.800 176.2 85.9 28.8 0.810 

1.21 0.802 176.2 85.9 28.8 0.012 

46480.C 48510.0 0.619 255.8 -19.9 
13.67 17.89 31.56 

4649G.O 48510.0 0.602 250.0 -19.6 
13.24 17.94 31.18 

NA 

NA 0.96 1.610 90.2 1.568 -1.753 359.7 485.7 0.991 
ONE 29.714 276.3 -28.7 9.2 

0.87 1.609 84.1 1.561 - 1 . ~ 5  9.7 125.8 o . 9 8 ~ 0  
ONE 29.714 276.3 -28.7 9.1 

a 
ARRlVbL DATE = 2448710.0 

1.38 1.571 1OC.O 1.425 -2.263 343.0 490.4 0.961 
ONE 30.34b 277.7 -28 .6  10.4 

1.10 1.571 94.4 1.437 -2.249 352.5 489.8 0.983 
ONE 30.346 277.7 -28.6 10.3 

4650C.C 48510.C @ a 6 1 3  243.5 -18.9 
13.54 17.98 31.52 

NA 

46470.0 48710.0 O.bC5 250.3 -19.3 
19.34 15.78 29.11 

46480.0 48710.0 0.571 251.7 -19.3 
12.47 15.82 28.29 

12.23 15.e6 211.09 
4649C.0 48710.0 0.561 245.4 -18.9 

465CG.0 48710.0 0.581 238.8 -18.1 
12.71 15.R9 28.60 

NA 

NA 

NA 

NA 

NA 

0.80 0.715 175.9 85.9 28.8 0.726 

1.04 0.716 175.9 85.9 28.8 0.728 

1.23 0.717 175.9 85.9 28.8 0.729 

1.38 0.718 176.0 85.8 28.8 0.730 

0.94 1.570 88.6  1.442 -2.238 2.4 129.6 0.9900 
ONE 30.346 277.7 -28.6 10.3 

0.84 1.569 82.6 1.439 -2.230 12.5 129.8 0.9790 
ONE 30.346 277.7 -28.6 10.3 

0.628 233.3 -17.2 
13.92 15.51 2 9 . ~ 3  

c .78  1 .568  76.4 1.427 -2.224 23.1 130.3 0.9490 
ONE 30.346 277.7 -2R.6 10.4 

ARRIVAL DATE. = 2448910.0 

46460.0  48910.0 0.612 256.3 -18.0 1-96  1-541 103.8 1.323 -2.899 335.8 494.5 0.936 NA 
13.51 14.07 2 7 . 5 8  ONE 30.244 279.0 -28.5 11.7 

-0.20 0.641 175.6 85.7 28.7 0.654 

0.46 0.643 175.6 85.8 28.8 0.656 

0.82 0.645 175.5 85.9 28.8 0.658 

1.06 0.646 175.5 85.9 28.8 0.659 

1.24 0.647 175.6 85.9 28.8 0.660 

1.39 0.647 175.7 85.8 28.8 0.660 

46470.0 48910.0 0.564 253.1 -1d.R 1.37 1.541 98.5 1 . 3 3 6  -2.877 345.2  493.8 0.968 NA 
12.29 14.11 26.40 ONE 30.244 279.0 -28.5 11.6 

46480.0 48910.0 0.535 247.9 -18.8 1 - 0 7  1.540 92.9 1.345 -2.860 354.9 493.4 5.586 NA 
11.59 14.14 25.73 ONE 30.244 279.0 -28.5 11.5 

46490.0 48910.0 0.532 241.3 -18.1 r.91 1.539 87.2 1.347 -2.848 4.8 133.3 0 . ~ 9 0  NA 

4 6 5 o ~ . c  4 ~ 9 1 0 . 0  0.558 234.7 -17.2 0.81 1 . 5 3 8  81.4 1.343 -2.839 15.1 133.5 0.9740 NA 

11.51 14.17 25.68 ONE 30.244 279.0 -2LI.5 11.5 

12.14 14.19 26.33 ONE 30.244 279.0 -28.5 11.5 

46510.0 48910.0 0.610 229.6 -16.4 
13.46 14.21 27.67 

0.75  1.537 75.3 1.332 
ONE 30.244 279.0 -28.5 

-2 .834 
11.6 

25.7 134.1 0.9400 NA 

ARRIVAL DATE = 2449110.0 

3.94 1.518 107.5 1.244 -3.697 328.5 498.6 0.903 NA 
ONE 29.791 280.4 -28 .4  13.1). 

1.9R 1.518 102.4 1.258 -3.664 337.7 497.6 0.944 NA 
ONE 29.791 280.4 -28.4 12.9 

1.35 1.517 97.2 1.267 -3.637 347.2 497.0 0.973 NA 
ONE 29.791 28C.4 -28.4 12.8 

1.05 1.517 91.7 1.273 -3.617 357.0 496.6 0.988 NA 
ONE 29.791 280.4 -28.4 12.7 

46150.@ 49110.0 0.637 255.7 -13.8 
14.15 12.67 26.82 

-2.24 0.580 175.3 85.5 28.5 0.595 

-0.22 0.582 175.2 85.7 28.7 0.591 

0.47 0.584 175.2 85.0 28.8 0.590 

0.84 0.585 175.1 85.9 28.8 0.599 

1 - 0 8  0.586 175.1 85.9 28.8 0-600 

1.25 4.587 175.2 85.8 28.8 0.601 

1.40 0.587 175.3 85.7 28.8 0 . 6 ~ 2  

4646C.0 49110.0 0.576 253.9 -17.5 
12.59 12.71 25.30 

0.532 250.1 -18.3 
11.50 12.74 24.24 

46480.0 49110.0 0.508 244.4 -18.2 
10.93 12.77 23.69 

0.811 1.51s 86.1 1.274 
ONE 29.791 280.4 -211.4 

-3.603 
12.7 

NA 46490.0 4911C.O 0.511 237.6 -17.4 
10.99 12.79 23.78 

46500.C 49110.0 0.542 231.2 -16.5 
11.75 12.80 24.55 

13.15 12.82 25.97 
46510.C 49110.0 0.598 226.4 -15.6 

0 . m  1.514 80.3 1.269 -3.595 17.3 136.9 0.9680 NA 
ONE 29.791 280.4 -28.4 12.7 

0.72 1.512 74.4 1.259 -3.592 28.0 137.6 0.9310 Nb 
ONE 29.791 280.4 -28.4 12.8 

ARRIVAL GATE = 2449310.0 

4.25 1.499 106.3 1.196 -4.665 330.1 501.3 0.912 NA 
ONE 30.748 281.7 -28.3 14.3 

1.99 1.499 101.3 1.2Cb -4 .623 339..4 500.5 0.951 NA 
ONE 30.748 281.7 -28.3 14.1 

1.33 1.+58 96.0 1.213 -4.590 349.0 500.0 0.977 NA 
ONE 30.748 281.7 -28 .3  14.0 

1.02 1.497 90.7 1.216 -4.566 358.8 499.1 0.988 NA 
ONE 30.748 281.7 -28.3 14.0 

0.85 1.496 85.1 1.216 -4.551 8.9 139.7 0.9840 NA 

0.75 1.495 79.4 1.212 -4.543 19.3 140.1 0.9630 NA 
ONE 30.748 281.7 -28.3 14.0 

ONE 30.748 281.7 -28.3 14.0 

46450.0 49310.0 0.6C7 254.2 -12.5 
13.37 11.55 24.92 

-2.55 0.530 174.9 85.4 28.5 0.546 

-0.23 0.532 174.8 85.6 28.7 0.547 

0.49 0.533 174.8 85.7 28.8 0.549 

0.86 0.534 174.7 d5.a 20.13 0 . ~ 0  

1-10  0.535 174.7 85.8 28.8 0.550 

4b460.C 49310.0 0.547 251.7 -17.0 
11.87 11.58 23.45 

46470.0 49310.0 0 . X 6  247.4 -17.9 
10.R8 11.60 22.48  

4648C.C 49310.0 0.4R7 241.3 -17.6 
1G.43 11.63 22.05 

46490.C 4931G.O 0.495 234.3 -16.8 
10.61 11.64 22.25 

46500.0 49310.0 0.530 228.2 -15.8 
11.46 11.65 23-12 
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1986 
FARTH-NFPTUNF 

DEPART ARRIVE SPEED 
OV1 

H A  
O V 2  

OECL 
OVT 

I 1  
LEG 

V 1 PSI  I K C E N  
COIST RAS OECLS 

SUA T H t T l  THET2 PERIH 
LAMUA 

APHEL 

4 6 5 1 G . C  49310.0 0.500 223.9 -15.C 0.69 1.493 73.6 1.203 -4.542 30.0 140.0 0.9230 NA 
12.94 11.66 24.60 ONE 3C.748 201.7 -20.3 14.1 

ARRIVAL OATE 2449510.0 

4645C.O 49510.C 0.583 252.9 -10.9 4.65 1.484 105.3 1.156 -5.897 311.5 503.9 0.920 NA 
12-76 10.61 23.37 ONE 29.344 283.0 -28.2 15.6 

4646C.C 49510.0 0.523 249.7 -16.5 2 -31  1.484 l O C . 3  1.164 -5.841 340.9 503.2 0.956 NA 
11.30 10.63 21.93 ONE 29.344 283.0 -28.2 15.4 

4647G.C 49510.C 0.486 245.0 -17.4 1.31 1.483 95.1 1.169 -5.802 350.5 502.7 0.979 NA 
10.46 10.65 21.C5 'ONE 29.344 283.3 -28.2 15.3 

46400.0 49510.C 0.471 238.5 -17.1 
1 0 . ~ 5  10.67 20.72 

0.99 1.482 89.0 1.171 
ONE 29.344 203.0 -28.2 

-5.773 
15.3 

0.4 142.5 0.SERO NA 

46490.0 49510.0 0.403 231.6 -16.7 0.82 1.481 84.3 1.171 -5.756 10.6 142.6 @.S820 NA 
10.33 10.68 21.02 (INF 29.344 283.0 -2R.2 15.3 

46500.0 49510.0 0.522 225.7 -15.2 0.71 1.479 78.7 1.167 -5.749 21.0 143.0 C.9500 NA 
11.26 10.69 21.95 ONF 29.344 283.1 -28.2 15.3 

46510.n 49510.0 0.504 221.7 -14.4 0.66 1.477 73.0 1.159 -5.752 31.7 143.7 0.9160 NA 
12.79 10.70 23.49 ONE 29.344 283.0 -20.2 15.4 

AHRIVAL OATt - 2449710.0 

4644P.C  49710.0 0.64C 268.0 -40.H 
14.22 9.811 24.01  

-8.47 1.472 ioq.4 1.116 
two 3i.rt.9 2 ~ 4 . 4  -28.0 

-7.591 323.3 507.2 C.801 
17.2 

NA 

4645C.O 49710.0 0 . 5 6 4  251.0 -9 .C 5.2P 1.472 104.5 1.123 -7.500 332.7 506.3 0.926 NA 
12.29 9.82 27.11 ONE 3 1 . ~ 6 9  204.4 -28.0 16.9 

4646C.C 49710.C 0 . W 4  248.0 -16.0 2.02 1.471 99.5 1.129 -7.429 342.1 505.6 0.960 NA 
10.84 9.84  20.68 ONE 31.069 284.4 -28.0 16.7 

46470.0 49710.C 0.47C 242.R -17.0 1.28 1.471 94.3 1.133 -7.375 351.9 505.2 0.901 NA 
1c.r i  9.85 1 9 . ~ 7  ONE 31.069 284.4 -28.0 16.6 

4640P.C 49710.0 0.65R 236.1 -16.6 0.96 1.470 8 9 . 0  1.135 -7.340 1.8 145.1 0.9800 NA 
9.75 9.87 19.62 ONE 31.069 284.4 -28.0 16.6 1 

46490.P 49710.0 0.474 229.2 -15.7 C.79 1.468 83.6 1 . 1 3 4  -7.320 12.9 145.2 0.9790 NA 
1C.12 9.88 20.00 ONE 31.P69 284.4 -28.0 16.6 

46500.C 49710.0 C.516 223.5 -14.6 C.69 1.466 78.1 1.130 -7.316 22.4 145.6 0.9530 NA 
11.11 9.80 21.00 ONE 31.069 2 0 4 . 4  -28.0 16.7 

46510.C 49710.0 0.579 219.9 -14.0 0.63 1.464 72.4 1 . 1 2 4  -7.325 33.1 146.3 0.9100 NA 
12.67 9.89 22.56 ONE 31.069 2 0 4 . 4  -28.0 16.8 

ARRIVAL OATE 5 2449910.0 

4644C.P 49910.0 0.610 247.2 -35.9 -6.11 1.462 108.7 1.091 -9.772 324.3 509.4 0.887 NA 
13.45 9.13 72.57 TWO 29.135 285.7 -27.9 18.5 

46450.0 4991C.O 0.550 251.1 -6.5 
11.96 9.14 21.10 

6.01 1.462 103.0 1.096 
ONE 29.135 285.7 -27.9 

-9.645 333.7 500.5 0.931 
18.3 

NA 

46460.C 49910.0 0.4R9 246.5 -15.6 2.04 1.461 98.0 1.101 -9.547 343.2 507.9 0.963 NA 
10.47 9.16 19.63 ONE 29.135 285.7 -27.9 1R.1 

46470.C 49910.0 0.457 241.0 -16.7 1.26 2.460 93.7 1.104 -9.475 353.0 507.6 0.983 NA 
9.71 9.17 1R.89 ONE 29.135 285.7 -27.9 l R . O  

46400.0 4991C.O 0.440 214.1 -16.2 
9.52 9.19 18.71 

0 .93  1.459 88.4 1.105 
ONE 29.135 285.7 -27.9 

-9.430 
17.9 

3.0 147.4 0.9800 NA 

46490.0 4991C.P 0.467 227.2 -15.2 0.76 1.458 83.1 l . l C 4  -9.408 13.2 147.6 0.9770 NA 
9.96 9.19 19.15 ONE 29.135 205.7 -27.9 18.0 

465CO.O 49910.0 0.511 221.8 -14.2 0.65 1.456 77.6 1.101 -9.409 23.7 140.0 0.9500 NA 
1l.W 9.20 20.20 ONE 29.135 285.7 -27.9 18.1 

46510.0 49910.0 0.575 210.5 -13.6 C.59 1.454 72.0 1.096 -9.429 34.4 148.8 0.9050 NA 
12.58 9.20 21.79 ONE 29.135 285.7 -27.9 10.2 

ARRIVAL OATt = 245C110.0 

46430.0 50110.0 0 . 6 4 9  246.2 -25.4 -1.78 1.453 112.8 1.064 -13.043 315.9 512.3 0.040 NA 
14.45 8.53 22.98 l h 0  31.107 287.0 -27.7 20.J 

4644C.0 50110.0 0.589 246.5 -32.0 -4.63 1.453 108.1 1.C70 -12.814. 325.1 511.4 0.892 NA 
12.Y2 8.55  21 .48  1kU 31.1r7 287.0 -27.7 19.9 

4645'2.0 50110.0 0.543 250.9 -2.0 7.29 1.453 103.2 1.P74 -12.629 334.6 510.6 0.935 NA 
11.78 8.57 20.35 ONE 31.107 207.0 -27.7 19.1 

46460.C 50110.0 0.476 245.2 -15.1 2-07  1.453 98 .2  1.077 -12.486 344.2 510.0 0.966 NA 
10.17 8.58 10.76 ONE 31.107 207.0 -27.7 19.5 

46470.0 50110.0 0.446 239.4 -16.4 1.23 1.452 93.1 1.079 -12.386 354.0 509.7 0.984 NA 
9.47 0.60 10.06 ONE 31.107 287.0 -27.7 19.4 

I 2 V 2 PSI. 2 R A OECL SPEEO 

1.41 0.535 174.9 85.6 28.9 0.551 

-2.94 0.486 174.5 05.3 20.4 0.503 

-0.24 0.487 174.4 85.5 28.7 0.50s 

0.51 0.409 174.3 85.6 20.8 0.506 

0 . 8 8  0.409 174.3 05.7 28.0 0.506 

1.12 0.490 174.3 05.7 20.0 0.507 

1.29 0.490 174.4 05.6 20.8 0.5C7 

1.42 G.490 174.5 05.5 20.9 0.508 

10.13 0.445 174.2 

-3.49 0.447 174.0 

-0.26 0.440 173.9 

0.53 0.449 173.9 

0.91 0.450 173.9 

1.14 0.450 173.9 

1.30 0.451 174.0 

1.43 0.450 174.1 

7.77 0.411 173.7 

-4.29 0.412 173.5 

-0.28 0.414 173.4 

0.56 0.415 173.4 

0.93 0.415 173.4 

1.16 0.415 173.4 

1.32 0.415 173.5 

1.44 0.415 173.7 

8 4 . 0  

85.2 

05.4 

85.5 

85.5 

05.5 

05.4 

85.3 

04.7 

05.0  

85.2 

85.3 

05.3 

85.3 

85.2 

85.0 

29.7 0.465 

28.4 0.466 

20.7 0.467 

20.8 0.460 

28.0 0.468 

28.8 0.469 

28.9 0.469 

20.9 0.470 

29.5 0.432 

28.2 0.433 

20.7 0.434 

28.8 0.435 

28.8 0.435 

20.8 0.435 

28.9 0.436 

28.9 0.436 

3.41 0.370 173.4 84.2 29.0 0.402 

6.30 0.380 173.2 84.4 29.4 0.403 

-5.57 0.301 173.0 04.7 28.1 0.4@4 

-0.30 0.383 172.9 04.9 20.7 0.404 

0.58 0.384 172.9 n5.0 20.8 0.405 
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1986 
EARTH-NEPTUNE 

OEPARr ARRIVE SPEEO R A OECL I 1 V 1 P S I  1 ECCEN SHA THE11 THETZ PERIH APHEL 
O V l  O V 2  OVT LEG C O l S T  RAS OECLS LAMOA 

46480.0 50110.0 0.44C 232a.3 -15.9 0.R9 1.451 81.9 1.C80, -12.325 4.0 149.6 0.9810 NA 
9.34 8.60 11.94 ONE 31.107 2R1.0 -21.1 19.4 

46495.C 50110.0 0.462 225.5 -14.9 0.72 1.449 82.6 1.019 -12.301 14.2 149.8 0.9150 NA 
9 . R )  8.61 18.44 ONE 31.101 281.0 -21.1 19.4 

46500.P 50110.0 0.5Cl 220.3 -13.9 0.62 1.441 11.2 1.017 -12.311 24.1 150.2 0.9460 NA 
10.91 8.62 19.52 ONE 31.101 281.0 -21.1 19.5 

46510.C 50110.0 0.572 217.3 -13.3 C.56 1.445 11.7 1.013 -12.350 35.4  151.0 0.9010 NA 
12.51 8.62 21.13 ONE 31.107 281.0 -27.7 19.6 

ARRIVAL OATt = 2450310.0 

4643C.C 50310.0 0.635 245.7 -24.9 -1.55 1.446 112.3 1.C48 -11.667 316.5 514.1 0.845 NA 
14.11 8.05 22.15 TU0 29.225 288.4 -21.6 21.6 

46440.G 50310.0 0.513 246.0 -30.5 
12.53 8.C6 20.59 

-3.62 1.446 107.6 1.052 -11.303 325.8 513.2 Cia896 
TkO 29.225 288.4  -21.6 21.3 

NA 

46450.C 50310.0 0.548 251.5 3.5 9.66 1.446 102.7 1.055 -11.013 335.3 512.5 0.938 NA 
11.90 8.08 19.98 ONE 29.225 288.4  -27.6 21.2 

4646C.0 50310.0 7.406 244.1 -14.8 2.10 1.446 91.7 1.058 -16.194 344.9 512.0 0.968 NA 
9.99 8.09 18.02 ONE 29.225 2 8 8 . 4  -21.6 20.9 

46410.0 5031C.O 0.437 238.0 -16.2 1.20 1.645 92.1 1.059 -16.642 354.8 511.7 0.984 NA 
9.21 8.10 17-37 ONE 29.225 288.4  -27.6 2 0 . 8  

4648P.C 50310.0 0.434 23n.9 -15.7 C . 8 6  1.444 87.5 1.C60 -16.555 4.8 151.1 0.9810 NA 
9.19 8.11 11.30 ONE 29.225 288.4 -27.6 20.8 

4649C.0 50310.0 0.451 224.1 -14.6 0.68 1.442 82.2 1.059 -16.52R 15.1 151.8 C.9730 NA 
9.12 8.11 17.83 ONE 29.225 288.4  -27.6 2O.R 

46500.C 50310.0 C.5C4 215.2 -13.6 C.59 1.440 76.9 1.051 -16.551 25.5 152.3 0.9430 NA 
10.83 8.12 18.94 ONE 29.295 2 8 8 . 4  -27 .6  20.9 

46510.0 50310.0 0 . 5 7 0  216.4 -13.1 
12.44 8.12 20.56  

0.53 1.438 11.4 1.054 -16+Ci4 
ONE 29.225 288.4 -27.6 21.1 

36.2 153.0 0.8910 NA 

46520.C 50310.0 0.649 215.6 -13.1 C . 4 9  1.436 65.9 1.050 -16.723 41.1 153.9 G.8360 NA 
14.46 8.12 22.58 ONE 29.225 288.4  -21.6 21.4 

3 
ARRIVAL D A T E  = 2450510.0 

4b43C.O 50510.0 0 . 6 2 4  245.3 -24 .4  - 1 . 3 4  1.44P 111.9 1.034 -25.160 317.0 515.8 0.849 NA 
13.82 7.63 21.45 1 Y I I  3C.849 289.1 -27.4 23.1 

46440.0 50510.0 0.561 245.6 -28.8 -2.89 1.44G 107.1 1.037 -24.511 326.3 515.0 0.899 NA 
12.22 7.64 19.01 TWO 30.849 289.7 -27.4 22.8 

4645C.C 50510.C 0.594 254.9 16.7 
13.C6 1.67 20.12 

15.46 1.440 102.3 1.039 -24.011 335.9 514.3 0.940 
ONE 30.849 289.7 -27 .4  22.8 

NA 

46460.0 50510.0 0.457 243.2 -14.4 2.13 1.440 97.4 1.041 -23.636 345.6  513.8 0.969 NA 
9.13 7.66 17.39 ONE 30.849 289.7 -27.4 2 2 . 4  

46470.0 50510.0 0.430 236.9 -16.0 
9.11 1-67 16.78 

1.16 1.439 92.3 1.042 -23.384 355.5 513.6 0.985 
ONE 38.849 289.1 -27.4 22.3 

NA 

46480.0 50510.0 0.429 229.7 -15.5 0.82 1.438 81.2 1.042 -23.241 5.5 153.5 0.9860 NA 
9.01 7.68 16.75 ONE 30.849 289.7 -21.4 22.3 

46490.C 50510.0 0 . 4 5 3  223.0 - 1 4 . 4  0 . 6 5  1.436 fl2.0 1.042 -23.218 15.8 153.7 0.9720 NA 
9.63 7.60 11.31 ONE 30.849 289.1 -27 .4  22.3 

4650G.0 50510.0 0.561 218.2 -13.4 0.55 1.434 76.6 1.040 -23.288 26.2 154.1 0.9410 NA 
10.76 1-69 lR.45 ONE 3C.849 289.1 -27.4 22.5 

4651C.O 50510.0 0.567 215.6 -12.9 P.49 1.432 11.2 1.038 -13.447 36.8 154.8 0.8950 NA 
12.38 1.69 20.01 ONE 30.849 289.7 -27 .4  22.1 

46520.0 50510.0 0.646 215.0 -13.0 n.46 1.430 65.1 1.035 -23.683 47.7 155.1 0.8330 NA 
14.39 1.69 22.08 ONE 30.849 2139.1 -21.4 22.9 

ARRIVAL OATE * 2450110.0 

46430.0 5011C.O 0.615 245.1 -24.0 -1.16 1.435 111.6 1.022 -39.231 311.3 511.3 0.852 NA 
14.59 7.21 20.86 TWO 29.581 291.0 -21.2 24.7 

46446.0 50710.0 0.551 245.3 -21.4 -2.33 1.435 106.8 1.024 -31.861 326.8 516.6 0.902 NA 
11.98 1.28 19.26 TU0 29.587 291.0 -21.2 24.4 

46460.0 50110.0 0.450 242.5  -14.0 2.17 1.435 91.0 1.021 -36.0461346.1 515.5 0.970 NA 
9.57 7-30 16.86 ONP 29.581 291.0 -21.2 24.0 

46470.0 5niio.(1 0 . 4 2 4  236.0 -15.9 1.13 1.434 92.0 1 . 0 ~ ~  -35.548 356.0 515.3 0.985 NA 
(1.98 1.30 16.28 ONE 29.587 291.0 -21.2 23.9 

0.424 228.1 -15.3 
8.97 1.31 16.28 

0.78 1.432 R6.9 1.C28 -35.294 
ONE 29.587 291.0 -21.2 73.8 

6.1 155.3 0.9fl60 NA 

4649r.O 50110.0 0.450 222.1 -14.2 0.61 1.431 81.7 1.028 -35.266 16.3 155.5 0.9100 NA 
9.55 1.31 16.87 ONE 29.587 291.0 -21.2 23.9 

I 2 V 2 P S I  2 R A OECL SPEEO 

0.96 0.384 172.9 85.1 28.8 0.405 

1.19 0.384 172.9 85.0 28.8 0.406 

1.34 0.384 173.0 84.9 28.9 0.406 

1.46 0.384 173.2 84.7 28.9 C.406 

3.19 0.351 112.8 

5.30 0.352 172.7 

-7.94 C.354 112.5 

-0.33 0.355 112.4 

0.61 0.356 112.4 

0.99 0.356 112.4 

1.21 0.356 112.4 

1.36 0.356 112.5 

1.41 0.356 172.1 

1-51 0.355 173.0 

2.99 0.326 112.3 

4.58 0.327 112.1 

-13.74 0.329 112.0 

-0.37 0.330 111.9 

0.64 0.330 171.8 

1.03 0.331 111.8 

1.24 0.331 171.9 

1.38 0.331 112.0 

1.49 0.330 112.2 

1.58 0.330 172.5 

83.9 

84.1 

84.4 

84.6 

84.1 

84.8 

84.7 

84.6 

84.4 

84.1 

83.5 

83.8 

84.0 

84.3 

84.4 

84.4 

84.4 

84.2 

84.0 

83.7 

29.0 0.376 

29.3 0.371 

27.1 0.378 

28.7 0.318 

28.8 0.319 

28.8 0.319 

28.8 0.319 

28.9 0.380 

28.9 0.380 

28.9 0.380 

29.0 0.353 

29.2 0.353 

26.9 0.355 

28.6 0.355 

28.8 0.355 

28.8 0.355 

28.8 0.356 

28.9 0.356 

28.9 0.356 

28.8 0.356 

2.82 0.303 171.7 83.1 29.0 0.332 

4.03 0.305 171.5 83.4 29.2 0.332 

-0.41 0.301 171.3 83.9 28.6 0.333 

0.68 0.307 171.2 84.0 28.8 0.334 

1.06 0.308 171.2 84.0 28.8 0.334 

1.27 0.308 171.3 84.0 28.8 0.334 



1986 
EARTH-NEPTUNE 

DEPART ARRIVE SPEED R A OCCL 1 1 V 1 P S I  1 ECCEN SMA THETl THET2 PERIH APHEL 
OV1 OV2 O V T  LET. CDIST R A S  OBCLS LAMOA 

465OC.C 50710.0 C.498 217.5 -13.3 0.51 1.429 76.4 1.027 -35.448 26.7 155.9 0.9390 NA 
13.70 7.32 18.01 ONE 29.581 291.0 -27.2 74.0 

46510.C 50710.0 C.565 215.0 -12.8 C.46 1.427 71.1 1.025 -35.820 37.4 156.5 0.8930 NA 
12.31 7.32 19.63 UNE 29.587 291.0 -27.2 24.2 

4652C.C 50710.0 0.643 214.6 -12.9 0.42 1.425 65.6 1.023 -36.364 48.1 157.4 0.8310 NA 
14.32 7.32 21.64 ONE 29.587 291.0 -27.2 24.5 

ARRIVAL OATE = 2450910.0 

0.608 244.9  -23.7 
13 .41  h.Y5 20.36 

-1.00 1.431 111.3 1.C11 -74.830 317.6 518.8 0.854 
Tk0 30.372 292.3 -27.0 26.3 

NA 

4654C.0 50910.0 0.544 245.1 -26.3 -1.89 1.431 106.6 1.013 -70.491 327.1 518.1 0.904 NA 
11.79 6.96 1R.76 Tmo 30.372 292.3 -27.0 26.0 

46460.C 50910.0 6.445 242.0 -13.7 2.22 1.430 9h.R 1.C15 -65.1C3 346.4517.1 0.971 NA 
9.44 6.Y8 16.41 UNt 3C.372 292.3 -27.0 25.5 

46470.0 5P910.0 0.419 235.3 -15.8 1.08 1.429 Y1.R l . C l >  -63.113 356.4  516.9 0.986 NA 
8.86 6.94 15.85 UNE 30.377 292.3 -27.0 25.4 

4648G.0 5091G.0 G.42C 228.0 -15.3 C.73 1.428 86.7 1.016 -63.053 6.5 156.9 0.9850 NA 
8.88 6.99 15.87 ONE 30.372 792.3 -77.0 25.4 

4649C.C 5G910.0 0.447 221.4 - 1 4 . 1  0.57 1.426 81.6 1.015 -63.054 16.7 157.1 0 . 9 7 0 0  NA 
Y . 4 9  p.99 16.48 ONE 30.372 292.3 -27.0 25.5 

4650C.C 50910.0 0 . 4 9 6  216.9 -13.2 C.47 1.+25 76.3 1.P15 -63.614 27.2 157.5 0.93flO NA 
10.63 6.99 17.63 ONE 30.372 292.3 -27.0 25.6 

I 2 V 2 PSI  2 R A DECL S P E € D  

1.41 0.308 171.4 83.8 28.9 0.335 

1.51 0.307 171.6 83.6 28.8 0.335 

1.59 0.306 171.9 83.3 28.8 0.335 

2.b7 0.282 171.1 82.6 29.0 0.313 

3.60 0.2R4 170.9 82.9 29.1 0.314 

-0.46 0.286 170.7 83.5 28.6 0.314 

0.72 0.287 170.6 83.6 28.8 0.315 

1-10 0.287 170.6 83.6 28.8 0.315 

1.30 0.287 170.7 83.5 28.8 0.315 

1.43  0.287 17C.8 83.4 28.8 0.315 

46510.0 50910.0 0 . 5 6 2  214.6 -12.8 C.42 1.623 71.0 1.014 -64.876 37.7 158.1 C.8910 NA 1.52 0.286 171.1 83.1 28.8 0.316 
12.25 7.30 19.25 IINE 30.372 292.3 -27.0 25.8 

4652C.O 50910.0 0.641 214.3 -1219 r .39  1.420 65.6 1.01) -66.629 4R.5 158.9 0.8300 NA 1.60 0.285 171.4 82.8 28.8 0.316 
14.24 7.03 21.24 UNE 3f.372 292.3 -27.0 26.1 

46430.0 51110.0 

46440.C 51110.0 

46450.0 51110.0 

46460.0 51110.9 

4647C.O 51110.0 

4648010 5111@.9 

46490.0 51110.0 

46500.C 51110.0 

46510.0 51110.0 

4652P.O 51110.0 

46431..0 51310.6 

56441.0 5131C.O 

46450.C 51310.G 

4646C.O 51310.3 

40470.0 51310.0 

46400.Ci 5131C.0 

4649r.C 51310.0 

4 6 5 O C . P  51310.0 

ARRIVAL DATE = 2451110.0 

0.hr2 244.8 -23.3 -0.85 1.427 111.1 1.0r.3 * * *e** *  317.8 520.2 0.856 
13.26 6.68 19.94  TkO 3C.lC7 293.6 -26.7 27.9 

0.538 2 ~ 5 . 0  -75.5 - 
11.64 6.69 18.33 

1.54  1.427 106.4 l . C O 3  * * * e * * *  327.3 519.5 0.905 
T k O  30.1C7 293.6 -26.7 27.6 

0.517 239.6 -46.8 -9.23 1.417 101.6 l.rC4 ******* 336.9 519.0 0.945 
11.14 h.70 17.65 Tho 3P1.1n7 273.6 -76.7 27.5 

0.44t 241.6 - 1 3 . 4  2.29 1.427 96.6 1.005 ***e*** 346.8 518.6 G.972 
9.33 6.70 16.03 ONE 30.107 293.6 -26.7 27.2 

0.415 234.7 -15.R 1.14 1.426 91.7 1.005 **+***a 356.7 518.4 0.986 
8.71 6.70 15-48 ONE 30.IC7 293.6 -26.7 27.1 

0.417 227.4 -15.3 C . 6 8  1.424 86.6 1.005 ***it** 

R.81 6.71 15.52 ONE 30.107 293.6 -26.7 27.1 
6.8 150.4 0.9850 

0.444 220.9 -14.1 G.52 1.423 81.5 1.005 * * * l * l P *  17.0 158.6 0.9690 
9.42 6.71 16.13 ONE 30.107 293.6 -26.7 27.1 

0.493 216.5 -13.2 
10.57 6.72 17.29 

0.43 1.421 76.2 1.905 ***e*** 
ONE 30.107 293.6 -26.7 27.3 

27.4 158.9 0.9370 

0.559 2 1 4 . 3  -12.8 0.3R 1.419 71.0 1.004 ***e+** 38.0 159.5 0.8900 
12.19 6.72 18.90 ONE 30.107 293.6 -26.7 27.5 

0.637 214.1 -12.9 0.35 1.417 65.0 1.004 ****a** 40.7 160.3 0.8290 
1 4 - 1 6  6.72 20.MR nNE 30.1C7 293.6 -26.7 27.8 

0 . 5 9 8  2'14.7 - 7 3 . 1  

9 . 6 3 3  245.0 -24.7 

13-15 6.44 1 9 - 5 9  

11.53 6.45 17.90 

0.488 2C1.2 -36.1 
10.44 6.46 16.90 

0.436 241.4 -13.0 
9.25 6.46 15.73 

0 . 4 1 7  234.4 -15.9 
8.70 6.46 15.16 

0.414 227.0 -15.3 
8 - 7 4  6.47 15.21 

0 . 4 4 1  220.6 -14.2 
9.36 6.47 15.83 

0.441 216.2 -13.2 
10.51 6.47 16.99 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ARRIVAL O A l E  - 2451310.F 

-n .17  1.424 111.0 0.995 16Y.110 317.4 521.5 C.857  337.363A 
T W O  29.816 295.0 -26.5 7'4.7 

-1.25 1.424 106.2 0.995 190.654 327.4 520.8 0.906 380.402A 
Tho 29.816 295.0 -26.5 2 1 . 3  

-5.17 1.424 101.4 0.996 212.483 337.1 520.3 C.945 424.020A 
Tho 29.816 295.0 -26.5 29.1 

2.38 1.423 96.5 0.996 232.231 346.9 520.0 0.972 463.4894. 
ONE 29.816 295.0 -26.5 28.9 

P . 9 8  1.472 91.5 0.996 246,937 356.9 519.8 0.986 492,887A 
ONE 29.816 295.0 -26.5 7H.B 

0.63 1.421 86.5 0.496 253.958 7.0 159.8 0.98503506.9326 
ONt 29.816 295.0 -26.5 28.7 

0.48 1.419 81.4 0.996 252.158 17.2 160.3 0.9680503.328A 
ONE 29.R16 295.0 -26.5 28.8 

0.39 1.410 76.2 0.996 242.410 27.6 160.3 0.9370483.884A 
ONE 29.816 295.0 -26.5 29.0 

2.53 0.263 170.5 82.1 28.9 0.296 

3.25 0.265 170.3 82.4 29.1 0.296 

10.96 0.266 170.1 B2.5 30.3 0.297 

-0.52 0.267 170.0 83.0 28.5 0.297 

0.76 6.267 169.9 83.1 28.7 0.297 

1.14 0.268 170.0 83.1 28.8 0.298 

1.33 0.268 170.0 83.0 28.8 0.298 

1.46 0.267 170.2 82.8 28.8 0.298 

1.54 0.267 170.4 82.6 28.8 01298 

1.01 0.266 170.7 82.2  28.8 0.299 

7.41  0.746 169.8 

2.97 0.247 169.6 

6.91 0.248 169.4 

-0.61 0.249 169.3 

0.81 0.250 169.2 

1.19 0.250 169.3 

1.37 0.250 169.4 

1.48 0.250 169.5 

R1.5 

81.8 

82.0 

82.4 

82.5 

82.5 

82.4 

82.3 

28.9 0.280 

29.0 0.281 

29.7 0.281 

28.5 0.281 

28.7 0.282 

28.8 0.282 

28.8 0.282 

28.8 0.282 



1986 
EARTH-NEPTUNE 

DEPART ARRIVE SPEtO R A OECL 1 1 V 1 PSI 1 
O V l  OV2 OVT LEG C O I S T  RAS 

46510.0 51310.0 0.557 214.1 -12.8 C . 3 4  1.416 71.0 
12.12 6.48 18.59 GNE 29.816 295.0 

4652C.O 51310.0 0.634 213.9 -12.9 
14.07 6.48 20.55 

0 .31  1.413 65.7 
ONE 29.816 295.0 

ECCEN SWA THE11 THE12 PERIH APHEL I 2 V 2 P S I  2 R A OECL SPEED 
OECLS LAHOA 

0.996 227.151 38.1 160.9 0.8900453.412A 1.56 0.249 169.8 82.0 28.8 0.283 
-26.5 29.2 

0.996 209.246 48.8 161.6 0.8290117.6621 1.63 0.248 170.1 81.6 28.8 0.283 
-26.5 29.5 

f 
ARRIVAL OAlE - i 4 5 1 5 1 0 . 0  

46435.0 51510.0 0.594 244.8 -22.8 -0.60 1.421 l l C . 9  0.988 73.542 317.9 522.7 0.857 146.228A 2.30 0.230 169.1 80.8 28.9 0.266 
1 3 L 6  6.24 19.30 TWO 30.626 296.3 -26.2 31.4 

46440.0 51510.0 0.529 245.1 -24.1 -1.00 1.422 106.2 0.988 76.985 327.5 522.0 0.907 1 5 3 * 0 6 3 1  2.73 0.231 168.9 81.2 29.0 0.267 
11.44 6.24 17.68 7 k O  30.626 296.3 -26.2 31.1. 

10.20 6.25 16.44 Tho 30.626 296.3 -26.2 30.8 
46450.0 51510.0 0.477 242.1 -30.8 -3 .30 1.421 101.3 U.988 79.994 337.2 521.6 0.946 159.0431 5.55 0.232 168.7 81.5 29.4 0.267 

46460.C 51510.0 0.433 241.4 -12.5 2.51 1.421 96.4 0.988 82.371 347.0 521.3 0.973 103.7691 -0.74 0.233 168.6 81.8 28.4 0.267 
9.18 6.25 15.43 ONE 30.626 296.3 -26.2 30.6 

46470.C 5151C.0 0.4C9 234.1 -16 .1  0.92 1.420 91.5 0.9RH 83.946 357.0 521.1 0.Y86 166.907A 0.87 0.233 168.5 81.9 28.7 0.267 
8.63 6.25 14.88 ONE 30.626 296.3 -26.2 30.5 

46480.C 51510.0 0.411 226.8 -15.5 C.58 1.418 86.5 0.988 84.615 7.1 161.1 0.9850168.2446 1.24 0.234 168.5 81.9 28.8 0.268 
8.68 6.25 14.94 ONE 30,626 296.3 -26.2 30.5 

46490.C 51510.3 0.439 22F.4 -14.3 0.43 1.417 81.4 0.989 84.359 17.3 161.2 0.9680167.75CA 1.41 0.234 168.6 81.0 28.8 6.268 
9.30 6 - 2 6  15.56 ONE 7?.626 296.3 -26.2 30.5 

4650C.C 51510.0 C . 4 8 8  216.1  -13.3 P.35 1.415 76.2 0.989 83.250 27.7 161.6 0.9370165.564A 1.51 0.233 168.8 81.6 28.8 0,268 
10.45 6.26 16.71 ONE 30.626 296.3 -26.2 30.7 .; 

4651C.C 5151C.0 C.554 214.0 -12.9 C.3C 1.413 71.0 9.9R9 81.437 38.2 162.1 0.8900161.984A 1.59 0.233 169.1 81.4 28.8 0.268 
12.C4 6.26 18 -31  ONE 3r .626  296.3 -26.2 31.0 

46520.C 51510.0 fl.631 213.9 -13.0 6 - 2 8  1.411 65.8 0.990 79.112 48.8 162.8 0.8290157.3951 1.64 0.232 169.4 81.0 28.8 0.269 
13.99 6.27 20.25 ONE 30.626 296.3 -26.2 31.3 

AYHlVAL OdTE * 2451710.0 

46430.P 5171C.1 0.592 244.9 -22.6 - C . 4 9  1.419 l l C . 9  0.983 49.382 317.8 523.8 C.857 97.9061 2.20 0.215 168.4 80.1 28.8 0.253 
13.CO 6.J5 19.05 TU0 29.343 297.6 -26.0 33.2 

46440.P 51710.0 0.527 245.2 -23.6 - O . W  1.419 106.1 0 . 9 8 7  50.777 327.4 523.2 0.907 100.647A 2.53 0.216 168.1 80.5 28.9 0.254 
11.37 6.06 17.43 TU0 29.343 297.6 -26.0 32.9 

46450.C 51710.0 6.472 242.7 -27.7 -7.27 1.419 101.3 0.982 51.953 337.2 522.8 0.946 102.9616 3.97 0.217 167.9 80.8 29.2 0.254 
10.07 6.06 16.13 TWO 29.343 297.6 -26.0 32.6 

4646O.C 51710.0 0.431 241.6 -11.9 2.70 1.418 96.4 0.982 52.853 347.1 522.5 0.973 104.7336. -0.93 0.218 167.8 81.1 28.3 0.254 
9.14 6.06 15.20 ONE 29.343 297.6 -26.0 32.4 

46470.0 51710.0 0.406 234.1 -16.3 C.85 1.417 91.5 0 .982  53.430 357.0 522.3 0.986 105.874A 0.94 0.218 167.7 81.2 28.7 0.254 
8.57 6.06 14.64 ONE 29.343 291.6 -26.0 32.3 

46480.C 51710.0 0.409 226.7 -15.7 0 .51  1.416 86.5 0 .982  53.660 7.1 162.3 0.9850106.335A 1.29 0.219 167.7 81.2 28.8 0.254 
5 - 6 3  6.07 14.70 ONE 29.343 297.6 -26.0 32.2 

4649C.0 51710.0 0.436 22C.3 -14.4 0.38 1.414 81.4 0 .982  53.543 17.4 162.5 0.F680106.118A 1.45 0.219 167.8 81.2 28.8 0.255 
9.25 6.07 15.32 ONE 29.343 297.6 -26.0 32.3 

4650C.C 51710.0 0.485 216.0 -13.4 0.31 1.412 76.3 0 .982  53.104 27.7 162.8 0.9370105.2711 1.54 0.218 168.0 81.0 28.8 0.255 
10.39 b.07 16.46 ONE 29.343 297.6 -26.0 32.5 

46510.C 51710.0 0 .551 214.0 -13.0 0126 1.410 71.1 0.983 52.189 38.1 163.3 0.8910103.887A 1.61 0.218 168.3 80.7 28.8 0.255 
11.97 6 t U 8  18.04 ONE 29.343 297.6 -2c.O 32.7 

46520.C 51710.0 0.627 213.9 -13.1 0.24 1.408 65.9 0.984 51.459 48.7 163.9 0 ~ 8 3 0 0 1 0 2 . 0 8 8 1  1.66 0.217 168.7 80.3 28.1 0.256 
13.H9 6.08 19.98 ONE 29.343 297.6 -26.0 33.1 

AWRIVbL DATE - 2451910.0 

46430.C 51510.0 0.591 245.1 -22.4 -0.39 1.417 110.9 0.978 38.418 317.7 524.8 0.857 75.9806. 2.11 0.201 161.6 79.4 28.8 0.242 
12.96 5.89 18.R6 TWO 3C.9R2 298.8 -25.7 35.1 

46440.0 51910.0 C.525 245;5 -23.2 -0.61 1.417 106.1 0 .971  39.189 327.3 524.3 t .907  71.4716. 2.35 0.202 167.3 79.0 28.8 0.242 
11.33 5.90 17.23 T W O  30.982 29n.n -25.7 34.7 

46450.0 31910.0 0.469 243.2 -25.7 - I . %  1.417 101.3 0.976 39.R2R 337.1 523.9 0 . 9 4 ~  78.7111 3.27 0.203 167.1 80.1 29.1 0.242 
ig.co 5.90 15.90 TUO 30.~112 2 9 n . ~  -25.7 34.4  

46460.C 51910.0 0.431 241.9 -10.8 3.02 I . 4 1 h  96.4 0.976 401JC9 347.0 523.6 0.973 79.6461 -1.25 0.204 167.0 80.4 28.2 0.242 
9.12 5.90 15.01 ONE 30.Y82 298.8 -2S.7 34.2 

46470-C 51110.0 0.404 2 3 4 . 1  -16.6 0.77 1.415 91.5 0.976 40.612 357.0 523.4 0.986 80,?38A 1.02 0.205 166.9 80.5 28.7 0.242 
U.53 5.90 14.43 UNt 30.9fl7 79U.R -25.7 34.1 

46480.0 51910.9 0.407 226.7 -15.9 0.45 1.414 8b.5 0.976 40.727 7.1 163.4 0.9850 80.4696. 1.35 0.205 166.9 80.5 28.7 0.243 
8.58 5.90 14.40 ONE 3c.982 298.8 -25.7 34.1 

4649G.C 51910.0 0.434 220.3 -14.6 0.32 1.412 81.5 0.976 40.655 17.3 163.6 0.9690 80.3411 1.50 0.205 167.0 80.4 28.7 0.243 
9.19 5.91 15.10 ONE 3C.982 298.R -25.7 34.1 

46500.0 51910.0 0.483 216.1 -13.5 0.26 1.410 76.4 6.977 40.409 27.6 163.9 0.9370 79.8811 1.58 0.204 167.2 80.2 28.7 0.243 
10.32 5.91 16.23 ONE 30.982 298.8 -25.7 34.3 

260 



1986 
EARTH-NtPTUNE 

DEPART A R R I V E  SPEFO R A OECL I 1 V 1 P S I  1 ECCEN 5HA THETI  THE12 P E R I H  APHEL 
OV1 OV2 O V T  LFG COlST RdS OFCLS LAMOA 

4651C.O 51913.0 0.547 214.1 -13.1 D.22 1.408 71.2 0.978 40.011 38.0 164.3 0.8910 79.131A 
11.89 5.91 17.80 ON€ 30.982 298.8 -25.7 34.6 

46520.0 5191C.O 0.623 214.0 -13.2 0.2C 1.406 66.3 0.979 39.492 48.5 164.9 0.8320 78.15LA 
13.79 5.92 19.71 ONE 30.982 298.R -25.7 3 4 . 9  

ARRIVAL D A T E  = 2452110.0 

4643C.0 52110.0 C.590 245.3 -22.2 -0.30 1.415 110.9 0.973 32.193 317.5 525.8 C.856 63.529A 
12.94 5.75 If l.70 TU0 29.040 300.1 -25.4 37.0 

4644C.G 52110.9 0.524 245.1 -22.8 -0.46 1.415 106.2 0.972 32.691 327.2 525.3 0.906 64.475A 
11.31 5.75 17.06 TWO 29.090 300.1 -25.4 36.6 

0.467 243.7 -24.3 
9-96  5.76 15.72 

-1.03 1.415 101.3 0.971 
ThO 29.C9C 306.1 -25.4 

33.100 337.0 524.9 0.945 
36.3 

65.254A 

4646C.0 52110.0 0.431 242.6 -8.7 3.70 1.414 96.5 0.471 33.4C5 346.9 524.7 0.912 65.837A 
9.14 5.76 1 4 . ~ 9  ONE 29.090 300.1 -25.4 36.1 

4647C.0 52110.1 0.402 234.2 -17.0 0.67 1 . 4 1 3  91.5 0.971 33.594 356.9 524.5 0.986 66.2C31 
8.49 5.76 14.25 LINE 29.090 30C.1 -25.4 35.9 

46480.0 52110.0 C.404 226.8 -16.2 c . 3 f  1.412 86.6 0.971 33.6b3 7.0 164.5 0.9850 66.3421 
8.53 5.76 14.30 ONE 29.090 30C.1 -25.4 35.9 

4649l3.C 52110.0 0.432 220.5 -14.4 0.27 1.410 41.5 0.971 33.613 17.2 164.6 0.9690 66.2511 
9.14 5.76 14.90 (INK 29.0'40 30P.1 -25.4 jb .0  

46500.0 52110.0 C.400 216.2 -13.7 0 .21  1 . 4 L 8  76.5 0.972 33.451 27.5 164.9 0.9380 65.9646 
10.25 5.77 16.w ONE z9.i'qo 30c.1 -25.4 36.2 

46510.0 5211G.O 0.544 214.2 -13.2 0.18 1.4rb 71.3 0.973 33.190. 17.R 165.3 0.8930 65.488A 
11 .8U 5.77 17.57 ONE 29.690 30P.I -25.4 36.'. 

I 2 V 2 P S I  2 X A OECL SPEED 

1.63 0.204 167.5 79.9 28.7 0.243 

1 - 6 0  0.203 167.9 79.5 28.7 0.244 

2.03 0.188 166.7 

2.20 0.189 16b.4 

2.79 0.190 166.1 

-1.93 0.1'31 166.1 

1.12 0.192 166.0 

1.42 0.192 166.0 

1.54 0.192 166.1 

1.61 0.191 166.3 

1.66 0.191 166.6 

78.6 28.9 0.231 

79.0 28.8 0.231 

79.3 28.9 0.231 

79.7 28.0 0.231 

79.7 28.6 0.232 

79.8 28.7 0.232 

79.7 28.7 0.232 

79.5 28.7 0.232 

79.2 28.7 0.232 

4652P.O 52110.0 0.619 214.2 -13.3 0.16 1.41'4 66.2 0.975 32.849 48.3 165.9 0.8340 64.864A 1.69 0.190 167.0 78.8 28.6 0.233 
13.69 5.78 19.47 CNE 29.090 30i .1 -25.4 36.H 

46430.r  52310.1 0.5'40 245.6 -22.0 
12.94 5.63 18.57 

28.2r2 311.3 526.8 0.855 
3H.9 

55.5494. 1.96 C.176 165.8 77.7 28.6  0.221 

4644c.c  5z3io.c 0.573 246.1 - 2 2 . 5  - r J . i 2  1.414 i rb.2 0.9hii 28.556 327.0 526.3 0 . ~ 0 5  5 6 . 2 0 6 ~  2 . ~ 7  0.177 165.5 78.2 28.7 0.221 
11.30 5.63 16.93 T W f l  31.063 301.4 -25.1 3H.5 

0.466 244.2 -23.3 
9.94 5.63 15.57 

-0.66 1.413 101.4 0.967 
THO 31.063 301.4 -25.1 

28.045 336.8 525.9 0.945 
3M.Z 

56.7456 2.43 0.178 165.3 78.5 28.8 0.221 

4646C.0  52310.0 0.441 744.5 -1.8 5.'17 1 . 4 1 3  96.5 0.V67 29.057 346.7 525.7 0.972 57.146A - 4 . 2 0  0.17'4 165.1 78.9 27.5 0.222 
9.36 5.63 14.97 ONE 31.063 301.4 -25.1 3a.c 

46470.0 5231C.O C . 4 0 1  234.4 -17.5 0 . 5 5  1.412 91.6 0.966 29.191 356.7 525.5 0.9R6 57.396A 1.23 0.180 165.1 78.9 28.6 0.222 
8.46 5.63 16.09 ONE 31.G63 301.4 -25.1 37.8 

4648C.O 52310.0 0.4C3 727.1 -16.6 0.29 l e 4 l C  86.7 0.966 29.238 6,,8 165.5 0.9850 57.490A 1.50 0.180 165.1 79.0 28.7 0.222 

4649C.O 52310.0 0.429 220.7 -15.1 0.20 1.4C9 R1.7 0.967 2'4.7CO 17.0 165.6 0.9690 57.4306 1.60 G.180 lb5.2 70.9 28.7 0.222 

8.49 5.63 1 4 . 1 3  ONE 31.061 301.4 -25.1 37.8 

9.C8 5.64 14.72 ONE 31.063 301.4 -25.1 37.9 

46500.0 52310.0 0.477 2 1 6 . 4  - 1 4 . 0  0.16 1.407 76.6 0.968 29.082 27.2 165.9 C.9390 57.226A 1.65 0.179 145.4  78.7 28.7 0.222 
10.18 5.64 15.82 ONC 31.063 301.4 -25.1 3 8 . 1  

46510.C 52310.0 0.54C 214.4 -13.4 0.M 1.405 71.5 0.969 28.895 37.6 166.3 0.8940 56.895A 1.69 0.179 165.7 78.3 28.6 0.223 
11.72 5.64 17.36 ONE 31.C63 301.4 -25.1 30.4 

4652C.C 52310.0 0.615 214.4 -13.5 0.12 1.403 66.4 0.971 28.648 48.0 166.8 0.8360 56.460P 1.71 0.178 166.1 77.9 28.6 0.223 
13.59 5.65 19.24 ONE 31.063 301.4 -25.1 38.7 

4643C.O 52510.0 

46446.0 52510.0 

4645C.O 52510.0 

46460.C 52510.0 

4647C.L 52510.0 

464RIi.6 5251C.9 

4 6 4 9 0 . ~  52510.0 

4650n.c 52510.0 

ARRIVAL OAT€ = 2452510.0 

C.59C 246.0 -21.9 -0.13 1.412 111.1 0,966 25.442 317.0 527.7 0.853 50.031A 
12.96 5.52 1 8 . 4 8  Two 29.134 302.7 -24.8 40.9 

11.30 5.52 16.82 i k o  79.134 302.7 -24.0 4 0 . 5  
0.524 246.5 -72.2 -0.20 1 . 4 1 2  lCb.4  0.965 25.710 326.7 527.2 0.904 50.516A 

0.466 244.7 -22.6 -*.3fl 1.412 101.5 0.964 25.Y28 336.5 526.9 0.944 50.912A 
9.94 5.52 15.46 TUO 29.134 302.7 -24.8 40.2 

F . l A ' l  218.1 -74.9 -20.65 1.411 96.7 0.963 26.089 q46.4 526.6 0.971 51.207A 
13.24 5 - 5 6  10.79 1hO 29.134 302.7 -24.8 40.9 

0 . ~ 4  234.n - 1 8 . 1  
8 . 4 3  5.52 13.95 

0.40 1.410 91.7 0.962 
ONF 29.134 302.7 -24.8 

26. I 8 R  326.4 526.5 0.986 
39.8 

51.390A 

0.4G1 227.4 -17.0 C.20 1.409 46.8 0.4b2 26.222 6.5 166.5 a.9850 51.4594 
8.45 y.52 13.9R ONE 29.134 302.7 -24.8 39.8 

0.477 221.0 -15.4 
9 . ~ 3  5.52 14.55 

81.8 0.963 
302.7 -24.8 

26.192 
39.R 

16.7 166.6 0.9700 51.414A 

0.474 216.7 -14.2 0.11 1 .4C5  76.8 0.964 26.162 27.0 166.8 0.9400 51.264A 
10.11 3.53 15.64 ONE 29.134 302.7 -24.8 40.0 

1-89 0.165 164.9 

1.96 0.166 164.5 

2.15 0.167 164.3 

22.42 0.168 164.1 

1.3n 0.168 164.0 

1.58 0.160 164.1 

1.65 0.168 164.2 

1.69 0.168 164.4 

76.8 

77.3 

77.7 

76.6 

78.1 

78.1 

78.0 

77.0 

28.5 0.213 

2R.6 0.213 

28.7 0.213 

32.8 0.215 

28.6 0.213 

28.6 0.213 

28.6 0.213 

28.6 0.213 
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1986 
EARTH-NEPTUNE 

OEPART ARRIVE SPEED R A OECL I  1 V 1 PSl 1 E C C E N  SMA THE11 THE12 
o v i  ov2 n v i  LEG C O I S T  R A S  O E C L S  LAMOA 

4651F.r  52510.0 0 .531  214.7 -13.6 9 . 0 9  1.4C3 11.7 0.965 25.958 31.3 167.2 
11.63 5.53 17.16 ON€ 29.134 302.7 -24.8 40.3 

4652F.0 52510.0 0.611 214.6 -13.7 0.78 1.401 66.6 0.967 25 .16G 41.1 167.7 
13.48 5.54 19.02 ONE 29.134 302.7 -24 .8  4 0 . 1 ~ -  

A R R I V A i  OATE - 2452110.0 

4643C.0 52110.0 0.592 246.4 -21 .8  - F . J 6  1.411 111.3 0.964 23.432 316.6 528.5 
12.99 5 .43  18.41 1kO 30.845 303.9 -24.5 47.9 

46440.0 52710.0 0.524 246.9 -22.0 -0 .39  1.411 106.5 0 .962  23.644 326.4 528.1 
11.32 5.42 16.75 T W O  3 0 . ~ 4 5  303.9 -24.5 42.5 

4645G.0 52710.0 0.467 245.3  -22.0 -0.16 1.411 101.7 0.960 23.817 336.2 521.1 
9.94 5.42 15.37 TWO 30.845 303.9 -24.5 4 2 . 2  

46460.C 52710.0 0.424 240.4 -25.1 -1.32 1 . 4 1 0  96.8 0 . 9 5 9  23.944 346.1 521.5 
8.56 5.42 14.38 7WU 30.845 303.9 -24.5 41.9 

4 6 4 7 0 . ~  52710.0 0.399 235.1 -18.8 0.21 1.409 91 .9  0 . 9 5 9  24.022 356.1 527.4 
8.41 5 .42  13.84 ONE 3 r .845  303.9 -24.5 41 .8  

8 .42  5 .42  13.84 ONE 30 .645 303.9 -24 .5  41.8 
46480.0 52110.0 0.399 227.8 -17.5 0.10 1.408 86.9 0.959 24.048 6.2 167.4 

464aC.0 52710.0 0.424 221.4 -15.R 0 . l 7  1.406 82.0 0.960 24.024 16.4 161.5 
8 .98  5.43 14.40 O N E  30.845 303.9 -24.5 41.8 , 

465C0.0 52110.0 0 .471  211.1 -14.5 0.05 1.404 7 6 . 9  0 .961  23.952 26.6 167.7 
io.r4 5.43 15.47 ONE 30 .845 393.9 -24.5 42.0 

46510.C 52110.0 0.533 215.0 -13.9 C.04 1.402 11.9  0.962 23.837 36.9 168.0 
11.53 5.44 16.97 O N E  3@.845 303.9 -24.5 4213 

4652C.C 52710.0 0.606 215.0 -13 .9  0.74 1 .400 66.8 0.964 23.686 41.3 168.5 
13.36 5.44 18.81 O N E  30.845 303.9 -24.5 42.7 

PERlH APHEL I 2 V 2 PSI 2 R A OECL S P E E D  

C.8960 51.021A 1.71 0.167 164.1 17.5 28.6 0.214 

0.8380 50.7004 1.73 0.166 165.1 77.1 28.5 0.214 

0 .851  46.013A 

0.903 46.386A 

0.943 46.691A 

0 .911  46.9114 

0 .985 41.058A 

0.9860 47.111A 

0 .9710  41.018A 

0.9420 46.9636 

0.8980 46.777A 

0 .8410  46.539A 

ARRIVAL O A T E  - 2452910.0 

46430.0 52910.0 0.593 246.R -21.7 0.01 1.41C 111.4  0.961 21.912 316.2 529.3 0.849 42.975A 
1 3 . ~ 3  5.34  18-37 Twn 79.459 305.2 -24.2 4 5 . 0  

4644C.O 5291C.O 0 .576 247 .4  -21.8 0.01  1.410 106.6 0 . 9 5 9  22.081 326.0 528.9 0 .901  43.212A 
11.35 2.34 l b . 6 9  TWO 29.459 305.2 -24.2 44 .5  

46450.0 52910.0 0.467 245.9  -21.5 C.C2 1.410 101.8 0.958 22.228 335.8 528.6 0.942 43.5146 
9.96 5 . 3 4  15.30 TWO 29.459 305.2 -24 .2  44.2 

4646C.O 52910.0 0.423 241.9  -20.6 0.12 1.409 96.9 0 . 9 5 1  22.332 345.8 528.4 0.970 43.6940. 
8.95 5.34 14.28 Tno 29.459 305.2 -24.2 43.9 

8.40 5.34 13.73 O N E  29.459 305.2 -24.2 43.8 
4647C.0 52910.0 0.398 235.5 -19.8 - 0 . 3 4  1.408 92.1 0 .956  22.396 355.R 528.2 0 .985  43.8061 

46480.C 52910.3 0.398 228.3 -18.0 -0.02 1.407 87.1 0.956 22.411 5.9 168.2 0.9860 43.849A 
8.39 5.34 13.72 ONE 2 9 , 4 5 9  305.2 -24.2 4 3 . 8  

46490.0 52910.0 0.422 221.9 -16.2 -@so1 1.405 82.2 0 .951  22.398 16.1 168.3 0.9120 43.824A 
8.92 5 . 3 4  14.26 ONE 29.459 305.2 -24.2 43.8 

46500.0 52910.0 0.467 211.5 -14.8 -0.01 1.403 77.2 0.958 22.339 26.3 168.5 0.9430 43.134A 
9.96 5 . 3 4  15.31 (INF 29.459 305.2 -24.2 44.0 

46510.0 52910.0 0.529 215.4 -14.1 -0.01 1.401 12.1 0 .960  22.744 36.5 168.8 C.9000 43.581A 
11.44 5.35 16-78 ON€ 29,459 305.2 -24.2 4 4 . 3  

46520.C 52910.0 0.607 215.3 -14.1 -0.01 1.399 h l . 0  0.962 22.118 46.9 169.2 0.8440 43.3926 
13.25 5.36 lH.60 CINL 21.450 3b5.2 - 2 4 . 7  44.7 

ARRIVAL O A T t  = 2453110.0 

4643C.0 53110.0 0.595 247.2 -21.6 0.07 1.409 111 .6  0 .959  20.131 315.8 530.1 0.847 40.6140. 
1 3 . ~ 9  5.27 18.35 TUO 30.395 306.5 -23.9 47.1 

4644F.O 53110.0 0 .521  247.9 -21.6 C.10 1.4C9 106.8 0 .957 20.877 325.6 529.1 0.899 40.85bA 
11.4C 5 - 2 6  16.66 T U 0  30.395 306.5 -23.9 46.6 

46450.0 53110.0 0.469 246.5 -21.2 0.18 1.409 102.0 0.955 20.991 335.4 529.4 0.940 41.053A 
9 .99  5.26 15.25 Tho 36.395 306.5 -23.9 46.2 

46460.0 53110.0 0.424 242.9 -19.0 0.64 1 . 4 0 8  91.1 0 .954  21.084 345.4 529.2 0.969 41.199A 
8.96 5.26 14.22 TU0 3 0 . 3 9 5  306.5 -23.9 46.0 

46470.0 53110.3 0.39P 235.9 -21.1 -0.38 1.407 92.2 0.953 21.138 355.4 529.0 0.915 41.291A 
8.39 5.26 13.65 O N E  30.395 306.5 -23.9 42.8 

46480.0 53110.0 0.396 228.9 -1R.h -C.15 1.4C6 81.3 0.953 21.151 5 .5  169.0 C.9860 41.3274 
8-36  5.76 13.fr2 ONC 3C.395 306.5 -23.9 45 .8  

4649c.o 53110.0 0.420 222.4 -16.6 -0.09 1 . 4 ~ 4  82.4 0.956 21.140 15.6 169.1 0.9130 4 1 . 3 0 8 ~  
8.87 5.26 14.13 ONE 30.395 306.5 -23.9 45.9 

46500.0 53110.0 0.464 218.0 -15.2 -0.91 1.402 77.4 0.955 21.090 25.8  169.3 0.9450 410236A 
9.89 5.27 15.15 ONE 30.395 306.5 -23.9 46.1 

1.82 0.154 163.8 

1.85 0.156 163a.5 

1.93 0.151 163.2 

3.10 0.151 163.0 

1.51 0 .158  163.0 

1.68 0.158 163.0 

1.12 0 .158  163.1 

1.73 0.157 163.3 

1.75 0.151 163.6 

1.75 0 .156  164.1 

75.9 

76.4 

16 .7  

17.0 

71.2 

17.2 

11.1 

16.9 

76.6 

76.2 

28.5 0.205 

28.5 0.204 

28.6 O.2C4 

28.9 0.204 

28.5 0 .204  

28.6 0.204 

28.6 0.705 

28.6 0.20S 

28.5 0.205 

28.5 0.206 

1.77 0.144 162.7 74.9 28.3 0 . 1 9 1  

1.76 0.146 162.4 75.4 28.4 0.197 

1175 0 .141  162.1 

1.66 0.141 161.9 

1.81 0.148 161.8 

1.79 0.148 161.8 

1.78 0.148 161.9 

1.78 0.147 162.2 

1.78 0 .141  162.5 

1.78 0.146 163.0 

1.71 0.135 161.5 

1.6R 0.136 161.1 

1-60  0.137 160.8 

1.13 0.138 160.7 

2 .15  0.139 160.6 

1.92 0.139 160.6 

1.86 0.139 160.7 

1 .83  0.138 160.9 

15.8 

76 .1  

16.2 

,76.3 

16.2 

76.0 

75.7 

15.2 

13.9 

74.4 

74.8 

15.1 

75 .3  

15.3 

15.2 

15.0 

28.5 0 .191  

28.5 0 .191  

28.5 0.197 

28.5 0 .191  

28.5 0.197 

28.5 0.197 

28.4 0.198 

28.4 0.198 

28.2 0.191 

28.3 0.190 

28.3 0.190 

28.3 0.190 

28.5 0.190 

28.5 0.190 

28.4 0.190 

28.4 0.191 
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I Y t l t ,  
CARTH-NEPTUNE 

DEPART ARRIVE S P E C 0  R A I I tCL I I V I P S I  1 ECCEN SHA THETI THE12 P E R l H  APHEL I 2 V 2 P S I  2 R A OECL SPEED 
UV1 UV2 O V T  LEG C O I S T  R A S  OECLS LAMOA 

46510.0 5 3 i i c . a  0.525 215.8 - 1 4 . 4  - c . m  1 . m  72.4 0.951 21.01n 36.1 169.6 c.9020 41.118~ 1.81  0.138 161.3 74.7 28.4 0.191 
11.34 5.27 16.61 ONf 30.395 306.5 -23.9 4 6 . 3  

4652C.C 53110.0 0.597 215.7 -14.3 -C.05 1.398 67.3 0.959 20.9C4 46.4 170.0 0.8470 40.9616 1-80 0.137 161.7 74.3 28.3 0.192 - 13.13 5.28 18.41 ONE 30.395 306.5 -23.9 46.7 

ARRIVAL DATE = 2453310.0 

46436.0 5331P.O 0.598 247.7 -21.6 C.14 1.4W 111.8 0.951 19.192 315.3 530.8 0.844 38.7396 1.66 0.121 160.2 12.9 28.1 0.185 
13.15 5.2C 18.36 IkO 29.968 301.7 -23.5 49.2 

46440.0 5331C.O 0 . 5 3 P  24R.5 -21.5 0.19 1.408 107.C 0.955 19.9117 325.1 530.4 C.891 38.9396 1.60 0.128 159.8 13.4 28.2 0.184 
11.45 5.20 16.65 TWO 29.968 307.1 -23.5 48.1 

4645C.0 53316.0 0.470 247.2 -70.9 
l(J.03 5.19 15.22 

C ~ ~ O  ~ , C O H  102.2 0 . 0 5 3  
TWO 29.961 307.7 -23.5 

29.p21 335.0 530.1 0.939 
4 8 . 3  

39.103A 1.48  0.129 159.5 13.8 28.2 0.184 

4646t.0 53310.0 0.425 243.R -18.2 C.92 1.4.n7 97.3 0.952 20."97 345.0 529.9 0.969 39.225A 0.86 0.130 159.3 74.1 28.1 0.184 
8.98 5.19 14.18 TkO 2 9 . ~ 6 8  3r7.7 -23.5 48.1 

46470.0 53310.0 0.398 236.3 -23.n -0 .58  1.406 92.4 0.951 20.143 355.0 529.8 0.985 39.3P2A 2.65 0.130 159.2 74.2 28.6 0.184 
8 . 4 0  5 - 1 9  13.59  ONE 29.968 307.7 -23.5 47.9 

46480.0 53310.0 0.3Q5 229.5 -19.4 -0.3C 1.405 87.5 0.951 20.159 5.1 169.8 0.9870 39.3321 2.06 0.130 159.2 74.3 28.4 0.184 
R.33 5.19 13.5Z ONE 29.960 3117.7 -23.5 47.9 

46490.0 53310.0 0.417 223.0 -17.1 -C.18 1.403 82.6 0.952 20.146 15.2 169.9 0.9740 39.318A 1.94 0.130 159.3 74.3 28.4 0.184 
R.82 5.19 14.01 ONE 29.468 307.7 - 2 3 . 5  47.9 

46500.C 53310.1 0.461 218.5 -15.5 -n-l't 1.4n1 17.6 0.953 20.103 25.4 170.0 0.9460 39.26r)A 1 - 6 8  0.130 159.6 74.1 28.3 0.18V 
9.Rl 5.20 15.01 UNC 29.qbH 307.7 -23.5 48.1 

46510.D 53310.0 0.521 216.3 -14.7 - < , . I 1  1.399 71.6 0.455 2Q.1134 35.6 170.3 0.9n50 39.1646 1 - 0 5  0.12Y 159.9 13.1 28.3 0.185 
11.24 5.23 16.44 IINF 21.9138 307.1 -23 .5  48.4 

4652C.C 53310.0 C.592 216.1 -14.6 -0.10 1.397 67.6 0.957 19.943 45.9 170.6 0.8500 39.0356 1.83 O.12R 160.4 73.3 28.2 0.185 
13.r i  5.21 111.72 CINF z'4.9hn 307.7 -23.5 4 8 . e  

A H R I V A L  O A T t  = 2453510.0 

464311.0 53515.0 0.601 248.2 -21.5 0.19 1.40R 112.1 0.956 19.039 314.M 531.5 0.841 37.2256 1.61 0.118 158.9 71.8 28.0 0.179 
13.23 5.14 1R.31 TWO 29.842 3'19.0 -23.1 21.3 

46440.0 53510.0 0.532 249.1 -21.4 C.26 1 . 4 0 8  107.3 0.953 19.144 324.6 531.1 C.895 37.304A 1 . 5 4  0.120 158.4 72.4 28.0 0.179 
11.51 5.14 16.65 T k O  29.842 309.0 -23.1 5U.H 

46450.0 53510.0 0.472 257.9 -20.1 0.41 1.407 102.4 0 . q 5 l  19.234 334.5 530.8 0.931 37.5311 1.37 0.121 158.1 72.8 2M.1 0.178 
10.67 5.14 15.21 TWO 29.R47 309.C -23.1 50.4 

46460.0 53510.0 0.426 244.6 -17.0 1.OR 1.4Cl 97.6 0.950 19.301 344.5 530.6 0.968 37.6341 0.69 0.121 151.9 73.1 27.9 0.178 
9.01 5.13 14.15 TI40 29.H47 309.0 -23.1 50.2 

46470.@ 53510.0 0.399 236.5 -25.9 -1.67 1.406 92.7 0.949 19.142 354.5 530.5 0.984 37.6996 3.44 0.122 157.8 73.2 28.7 0.178 
8.42 5.13 13.55 ONE 29.842 309.0 -23.1 50.C 

464MO.C 53510.0 0.394 230.1 -2n.2 
8.31 5.13 13.44 

-0 .48  1.404 87.u 0 . 9 4 9  
ONE 29.042 3 w . o  -23.1 

1'4.351 
50.0 

4.6 170.5 0.9870 37.72b6 2.23 0.122 15l.R 13.3 28.4 0.178 

4649C.C 53510.0 0.415 223.7 -17.7 -0.20 1.4C3 82.R 0.95C 19.345 14.7 170-6 0.5150 37.7156 2.03 0.122 157.9 13.2 28.3 0.178 
8.76 5.13 13.90 ONE 29.842 309.0 -23.1 50.0 

4650C.C 53510.0 0.458 219.1 -15.9 -0.21 1.401 77.9 0.951 19 .3D8  74.9 170.1 0.9480 37.6681 1.94 0.121 158.1 73.1 28.2 0.179 
9.73 5.14 14.81 ONt 29.842 309.0 -23.1 50.2 

46510.0 53510.0 0.511 216.R -15.0 -0.17 1.399 72.9 0.953 19.i48 35.1 111.0 0.9080 31.5896 1.89 0.121 1513.5 72.1 28.2 0.179 
11.14 5.14 16.2d ONE 29.842 309.0 -23.1 50.5 

4652C.C 53510.0 0.587 216.5 - 1 4 . 1  -0.14 1.396 61.9 0.955 1Y.lbfl  45.3 111.3 0.8540 37.4826 1.85 C.120 159.0 12.3 28.1 0.180 
12.88 5.15 IR.03 ONE 29.842 309.0 -23.1 50.9 

ARRIVAL O A T t  = 2453710.0 

4643C.O 53710.0 0.6C.5 248.8  -21.5 0.25 1.407 112.3 0.954 18.412 314.2 532.1 0.838 35.9876 1.57 0.111 157.4 lC.8 27.8 0.174 
13.32 5.09 18.41 THO 3c.499 3ic.2 -22.8 23.4 

46440.0 53710.0 0.535 249.7 -21.3 0.13 1.407 107.5 0 . 0 5 2  18.511 324.1 531.8 0.892 36.133A 1.48 0.112 156.9 71.3 21.9 0.174 
11.58 5.09 10.67 TWO 30.499 310.2 -22.8 57.0 

.4h45C.O 53110.0 0.474 248.1 -20.5 0.51 1.407 102.7 0.950 18.591 334.0 531.5 0.935 36.247A 1.28 0.113 156.6 71.8 21.9 0.173 
10.13 5.08 15.21 THO 30.499 310.2 -22.8 57.6 

46460.C 53110.0 0 . 4 2 P  245.5 -17.6 1.2C 1 . 4 n b  97.8 0.948 18.650 344.0 531.3 0.966 36.3356 0.58 0.114 156-3  12.1 27.8 0.173 
9.C5 5.CR 14.13 ThU 30.499 31C.2 -22.8 52 .3  

56410.0 53710.0 0 . 4 < 3  236.2 -31.1 - 3 . 1 4  1 . 4 C 5  92.9 0.947 18.687 354*) 531.2 0.984 36.3914 4.91 0.114 156.2 72.1 28.9 0.173 
1-1.51 5.08 13.59 ONE 3r.499 3 ic .2  -22.8 52.2 

46480.0 53710.0 0.393 23c.9 -21.1 -0.69 1.404 88.0 0.947 18.7ni 4.1 111.2 0 . 9 8 7 ~  36.4156 2.44 0.114 156.2 12.3 28.3 0.173 
8.29 5.118 13.31 ONE 30.499 31C.Z -22.8 52.1 

4649C.O 53710.0 0.413 224.4 -18.3 -0.39 1.402 83.1 0.948 18.691 14.2 171.2 0.9760 36.4074 2.13 0.114 156.3 72.2 28.2 0.173 
8.71 5.08 13.80 CINE 30.499 310.2 -22.8 '32.1 

46500.C 53110.0 0.454 219.1 -16.4 -0.78 lr4CO 78.1 0.949 18.659 24.4 171.4 0.9500 36.3686 2.0C 0.114 156.6 72.0 28.1 0.173 
9.65 5.09 14.74 ONE 3C.499 31C.2 -22.8 5 2 . 3  

263 



1 Y M 6  
EARTH-NFPl UNE 

DEPART ARRIVE SPEED R A OECC I 1 V 1 PSI  1 tCCtN SN4 THE11 THE12 PERIH APHEL 1 2 V 2 PSI  2 R A OECL SPEED 
O V 1  OV2 OVT L t L  CDIST R A S  OtCLS LANOA 

46510.C 53710.9 0.512 217.4 -15 .4  -C.22 1.398 73.2 0.951 18.606 34.5 171.6 0.9100 36.3621 1.93 0.113 156-9  71.7 28.1 0.174 
l l a C 3  5.09 16.12 ONE 30.499 31C.2 -22.8 52.6 

4652C.C 53710.0 0.582 217.C -15 .1  42.19 1.396 68.2 0.954 18.535 44.8 171.9 0.8570 36.2131 1.88 0.112'157.4 71.3 28.0 0.175 
12.75 5.10 17.85 ONE 3r .499  31~1.2 -22.8 52.9 

ARRIVAL O b T t  - 2453910.0 

46430.C 5391b.O 1.668 249.3 -21.4 C.30 1.406 112.6 0.953 17.899 313.6 532.7 0.835 34.963A 1.53 0.103 155.7 69.7 27.7 0.170 
13.41 5 - 6 5  18.46 TWO 29.347 311.4 -22.4 55,6 , 

0.538 250.4 -21.2 
11.67 5.04 16.71 

0 .39  1.406 107.8 0.951 
Tho 29.347 311.4 -22.4 

35.0851 1.42 0.105 155.3 70.3 27.7 0.169 

46450.C 53910.0 C.477 249.5 -20.4 C.59 1.406 102.9 0.948 18.05S_ 333.4 S32.2 0.933 35.186A 1.20 0.106 154.9 70.1 27.7 0.169 
10.19 5.04 15.23 THO 29.347 311.4 -22.4 54.12- 

9 . ~ 9  5.03 14.12 T Y O  29.347 3 1 1 . 4  -22.4 54.4 
4646C.0 53910.0 0.429 2*6.4 -17.5 1.28 1.405 98.1 0 .947  18.113 343.4  532.0 0.915 35.2611 0.50 0.107 154.7 71.1 27.6 0.168 

46470.0 51910.0 0 . 4 2 3  233.9 -43.2 -6.81 1.404 93.2 0.946 18.147 353.5 531.9 0.983 35.3104 8.57 0.107 154.5 70.8 29.8 0.169 
8.94 5.04 13.90 ONE 29.347 311.4 -22.4 54.4 

4648G.0 53910.0 C.392 231.6 -22.7 -0.94 1 . 4 0 3  88.3 0.946 18.16+ 3.5 171.8 0.9880 35.3321) 2.68 0.107 154.5 71.2 28.2 0.168 
8.27 5.03 13.30 ONE 29.347 311.4 -22.4 54.2 

0 . 4 1 ~  225.2 -18.9 
8.67 5.Q4 13.70 

-C.51 1.4C1 83.4 0.946 
ONE 29.347 311.4 -22.4 

18.152 
54.2 

13.7 171.9 0.9770 35.3261 2.24 0.107 154.6 71.2 28.1 0.168 

4650fl.F 53910.0 0.451 220.4 -16 .9  -0.36 1.399 78.4 0.947 18.123 23.8 172.0 C.9520 35.294A 2.07 0.107 154.9 71.0 28.0 0.169 
9 . 5 8  5.94 14.62 ONF 2 9 - 3 7  311.4 - 2 t . 4  54.4 

4651P.O 5391C.0 0.5Cfl 218.C -15.7 -5.29 1.397 73.5 0.949 18.076 34.0 172.2 0.9130 35.2391 1.98 0.106 155.2 70.7 28.0 0.169 
10.03 5.94 15.97 ONE 29.347 311.4 -22.4 54.7 

46520.C 53910.0 0.577 217.5 -15.4 4 - 1 4  1.395 6 8 . 5  0 . 9 5 2  18.013 44.1 172.5 0.8610 35.164A 1.91 0.105 155.8 70.3 27.9 0.170 
12.63 5.05 17.68 ONE 29.347 311.4 -22.4 55.0 

ARRIVAL OATE = 2454110.0 

46430.0 54110.0 P.612 249.9 -21.4 C.35 1.406 112.9 0.952 17.+711 313.'0 533.3 0.831 34.109A 1.49 0.697 154.0 68.7 27.5 0.166 
13.52 5 - 4 1  18.53 T k O  30.RR7 312.7 -22.0 57 .7  

46440.13 54110.0 1 . 5 4 2  251.1 -71-Z 0 .45  1.406 108.0 0.949 17.551 322.9 533.0 0.887 '34.7144 1.37 0.098 153.5 69.2 27.6 0.165 
11.75 5.00 16.76 TWC 3r.887 312.7 -22 .0  57.2 

4645P.C 54110.1 0.480 250.3 -20 .1  
lC.26 5.00 15.25 

P.67 1.406 193.2 0 .947  
THO 317.887 312.7 -22.0 

17.616 332.9 532.8 0 .931  
56.8 

34.3016 1.13 0.099 153.1 69.7 27.6 0.164 

4646C.0 54110.0 0.431 247.3 -17.4 1.34 1.405 98.3 0.945 17.666 342.9 532.6 0.964 34.367A 0.44 0.100 152.8 70.0 27.4 0.164 
9.13 4.99 14.12 TWO 30.887 312.7 -22.0 56.6 

46480.0 54110.0 0.392 232.3 -23 .5  - 1 . 2 4  1.402 88.6 0.944 17.709 3.0 172.5 0.S880 34.430A 2.98 0.101 152.7 70.2 28.2 0.164 
8.26 4.99 13.25 ONE 30.887 312.7 -22.0 5b.3 

46490.6 54110.0 o . v R  226.0 -19.6 
8.62 4 - 9 9  13.61 

-0.65 1.4171 83.7 0.945 
ONE 30.887 312.7 -22.C 

17.702 
56.4 

13.1 172.5 0.97110 34.4261 2.36 0.100 152.8 70.2 28.0 0.164 

46500.0 54110.0 0.447 221.1 -17.4 -0.45 1.399 78.7 0.946 17,677 23.2 172.6 0.9540 34.4001 2.14 0.100 153.0 70.0 27.9 0.165 
9.50 5.00 14.50 ONE 30.887 312.7 -22.0 56.5 

46510.C 54110.0 0.504 218.6 -16.1 -0.35 1.397 73.8 ll.948 17.635 33.3 172.8 0.916D 34.3541 2.02 0.099 153.4 69.7 27.8 0.165 
10.82 5.00 15.82 ONE 30.887 312.7 -22.0 56.8 

4652C.C 54110.0 0.572 218.1 -15 .7  - 0 . 2 9  1.395 68.8 0 .951  17.577 43.5  173.1 0.8650 34.290A 1.95 0.098 153.9 69.3 27.7 0.166 
12.50 5.01 17.51 ONE 3C.887 312.7 -22.0 57.1 

4653r.C 5411Q.O 0.b4R 219.3 -15.9 -0.26 1.393 63.8  0.954 17.507 53.7 173.4 0.8020 34.2126 1.89 0.097 154.6 6 8 . 8  27.6 0.167 
14.44 5.02 19.46 ONt 3C.tiH7 312.7 -22.0 57.6 

ARRIVAL O A l t  = 2454310.0 

4643C.C 5431L.O 0.617 250.5 -71.4 C.40 1.406 113.2 0.952 17.110 312.4 533.9 0.827 33.393A 1.46 0.090 152.1 67.6 27.3 0.162 
1 3 - 6 3  4.97 18.61 T h 0  29.053 313.9 -21.6 59.9 

4644C.O 54310.0 0.546 251.8 -21.1 11.51 1.406 l W . 3  (7.949 17.104 327.3 533.6 O . 8 R 3  33.4841 1.32 0.092 151.5 68.2 27.4 0.161 
11.85 4.97 16.82 1HO 29.053 3 1 3 . 9  -21.6 59.4 

4645C.0 54310.5 0 . 4 8 3  251.1 -20.7 C.73 1.4C5 103.5 0.946 17.744 332.3 533.4 0.929 33.560A 1.07 0.093 151.1 68.6 27.4 0.161 
10.33 4.96 15.29 T W  29.053 313.9 -21.6 59.0  

4646C.O 54310.0 0 . 4 3 3  241.3 -17.4 1.39 1.4C4 98.6 0.944 17.290 342.2 533.2 0.962 33.6186 0 .39  0.G94 15G.9 69.0 27.3 0.160 
9.18 4.96 14.14 l W 0  29.053 313.9 -21.6 58.7 

46470.C 54310.0 0.549 254.0 30.5 18.17 1.403 93.8 0.943 17.319 152.2 533.1 0.982 33.656A -16.41 0.094 15C.7 69.7 22.6 0.162 
11.93 4.- 16.91 lW0 29.C53 313.9 -21.6 59.0 

46480.0 5431C.r) 0.392 233.1 -25.1 -1.63 1.402 88.9 0.943 17.331 2.4 173.1 0.9880 33.6736 3 . 3 6  0.094 159.7 69.1 28.2 0.160 
8.26 4.96 13.22 ONE 29.653 313.9 -21.6 58.4 

4649C.O 54310.0 0.4C6 226.8 -20.4 -0.79 1.40r 84.0 0.943 17.325 12.5 173.1 0.9790 33.671A 2.50 0.094 150.8 69.1 27.9 9.160 
8.57 4.96 13.53 ONE 29.C53 313.9 -21.6 58.5 

4650C.C 5C31L.C 0.444 221.9 -17.9 -0.54 1.399 79.0 0.945 17.303 22.6 (73.2 P.9560 33.6506 2.22 0.094 151.1 69.0 27.8 0 .161  
9.42 4.96 14.38 ONE 29.053 313.9 -21.6 58.6 



19Hb 
EARTH-NEPTUNE 

DEPART ARRIVE S P f t O  H A OECC I 1 V 1 PSI 1 ECCfN SMA ;.THE11 THET2 PERIH APHEL I 2 V 2 PSI 2 R A OECL SPEED 
OVI UV2 O V T  LEG COIST R A S  OtCLS LAMIIA 

4651r.C 54310.0 0.499 219.3 -16.5 -C.42 1.396 74.1 0.947 17.265 32.7 173.4 0.9190 33.611A 2.C8 0.093 151.4 68.7 27.7 0.161 
10.71 4.97 15.68 ONE 29.053 313.9 -21.6 58.9 

4652C.O 54310.0 0.567 218.7 -16.0 -G.35 1.394 69.2 0.950 17.213 42.8 173.6 0.8690 33 .556 i  1.98 0.092 152.0 68.3 27.6 0.162 
12.36 4.97 17.34 ONE 29.053 313.9 -21.6 59.2 

4653r.C 5431C.0 0.642 219.8 -16.1 -0.31 1.392 64.2 0.953 17.149 51.0 173.9 F.8070 33.4906 1.91 0.091 152.7 67.8 27.5 0.163 
14.29 4.98 19.27 UNF 29.053 313.9 -21.6 59.7 

ARRIVAL DATE = 2454510.C 

46430.C 5451G.O 0.622 251.1 -21.4 0.44 1.405 113.5 0.951 16.806 311.7 534.4 0.823 32.7906 1.42 0.084 150.0 66.6 27.2 0.159 
13.75 4.94 1 8 - 7 0  IHO 31.011 315.1 -21.2 67.0 

46440.0 54510.C 0.5% 252.5 -21.1 0.56 I .4L5 108.6 0 . 9 C R  16.875 321.6 534.1 C.880 32.8696 1.28 0.086 149.4 67.1 27.2 0.158 
11.45 4.94 16.89 Thn 31.1311 315.1 -21.2 61.5 

46450.0 5451U.O 0.407 251.9 -21.2 0.79 1.405 103.8 0.945 16,931 331.6 533.9 0.926 32.935A 1.C2 O.PR7 149.0 67.6 27.2 0.157 
10.41 4.93 15.34 THO 31.011 315.1 -21.2 61.1 

46460.C 54510.0 0.436 749.2 -17.5 1.43 1 .4C4  98.9 C.943 16.974 341.6 533.8 C.961 32.9866 0.35 0.P88 148.8 68.0 27.1 0.157 
9.74 4.93 1 4 . l h  IhO 31.011 315.1 -21.2 60.8 . 

46476.0 54518.1) 0.439 24A.4 6.6 8.53 1 . 4 0 3  94.1 0.947 17.1pla 351.6 533.7 0.981 33.0206 -6.78 O.C8R 148.6 68.5 25.1 0.157 
9.3C 4 . 9 3  14.72 ThO 31.P11 315.1 -21.2 60.7 

46480.0 5451rs.i 0.593 233.8 -27.1 -2.13 1.402 ~ 9 . 2  0.547 17.012 1.7 173.6 0.9880 33.0366 3.85 0.~88 168.6 68.0 28.2 0.157 
R.77 4.92 13.70 IINF 31.011 315.1 -21.2 60.6 

46490.0 5451b.1) 5.4i4 227.7 -21.7 -C.46 1.40C 84.3 0.942 17.0C0 11.8 173.7 0.9R00 33.C35A 2.66 0.0M8 140.7 b8.1 27.8 0.157 
23.53 4.91 1 3 . 4 6  ONF 31.F11 315.1 -21.2 60.6 

465C0.C 54510.0 0.441 222.7 -18.5 -C.64 1.391 79.4 0.944 16.YR8 71.9 173.7 0.9580 33.0176 2.31 P . 0 8 8  148.9 68.0 27.7 0.157 
9.34 4.93 14.27 UNF 3 1 . ~ 1 1  315.1 -21.2 60.7 

4651C.C 54510.0 0.495 22’l.O -17.G -0.49 1.396 74.4 0.946 16.953 32.0 173.9 0.5220 32.9846 2.13 0.O87 149.3 67.7 27.6 0.158 
10.61 4.93 15.54 ONt 31.1111 315.1 -21.2 hl.1 

46520.C 54510.C 0.561 219.3 -16.3 - P a 4 0  1.394 69.5 0.948 16.9F6 42.2 174.1 C.8730 32.9386 2 . r2  0.G86 149.8 67.3 27.5 0.159 
12.23 4.94 17.17 U N F  3 1 . r i i  315.1 -21.2 61.3 

4653C.O 5451P.1  0.636 220.3 -16.4 -C.35 1.392 64.6 0.957 16.1141 52.3 174.4 O.RI2D 32.8RlA 1.94 0.C45 150.5 66.9 27.3 0.160 
1 4 . 1 3  4.95 19.0R ( INF 31.C.11 315.1 -21 .7  61.7 

ARRIVAL O A T F  = 7454710.0 - 
4643r .n  5471C.0 0.627 251.8 -21.4 0.49 1.405 113.R 0.951 16.549 311.0 534.9 0.819 32.2ROA 1.39 0.079 147.7 65.5 27.0 0.156 

13.08 4.97 18.80 ThU 29.@4R 316.3 -2U.0 64.2 

4h440.0 54710.0 0.555 253.2 -21.1 C.61 1 . 4 G 5  105.C 0.947 16.613 32 l .n  534.7 0.877 32.3496 1.24 0.080 147.1 66.1 27.0 0.155 
12.C6 4.91 16.97 ThU 29.048 316.3 -20.8 63.7 

4645C.C 54710.0 0.49C 252.8 -70.1 P . 8 4  1.4C5 104.1 0.945 16.665 330.9 534.5 0.924 32.4076 0.97 0.081 146.7 66.6 27.1 0.155 
10.50 4.90 1 5 . 4 1  T W O  2 9 . ~ 4 8  316.3 -20.4 63.2 

46460.C 54710.0 0.439 250.2 -17.6 1.46 1 .4C4  99.2 0 .943  16.705 341.0 534.3 0.959 32.451A 0.32 0.C82 146.4 66.9 26.9 0.154 
9.30 4.90 14.211 Tho 29.040 316.3 -2O.M 62.9 

46470.C 54710.0 q.421 247.9 -1.3 6 . n l  1.4C3 94.4 0.941 16.731 351.0 534.2 0,981 32.4816 -4.26 0.C83 146.3 67.4 25.6 0.154 
R.91 4.90 13.81 Tho 29.C48 316.3 -2G.A 62.8 

46480.C 54710.0 0.394 234.4 -29.7 -2.8P 1.401 89.5 0.941 16.742 1.1 174.2 0.9880 32.4966 4.52 0.083 146.2 67.0 28.2 0.154 
8.31 4.90  13.20 I I N E  29.041) 316.3 -20.8 62.7 

4b49G.C 54710.0 0.4133 228.7 -22.2 -1.15 1.406 84.6 0.941 16.739 11.2 174.2 C.9820 32.4966. 2.84 0.083 146.3 67.1 27.7 0.154 
8.49 4 -90  1 3 - 3 9  ONE 29.G48 316.3 -20.8 62.7 

4650R.C 54710.0 0 .437 223.6 -19.1 -0.74 1.390 79.7 0 . 9 4 3  16.721 21.3 174.3 0.9600 32.481A 2.40 0.083 146.6 67.0 27.6 0.154 
9.27 4.9P 14.17 ONE 29.041) 316.3 -20.8 62.8 

4651P.O 54710.0 0.49C 22C.7 -17.4 -C.56 1.396 74.8 0.945 16.690 31.4 174.4 0.9250 32.454A 2.19 0.C82 146.9 66.7 27.4 0.155 
10.50 4.91 15.41 UNF 29.04R 316.3 -20.8 63.C 

46520.@ 54710.9 0.556 219.9 -16.7 - C . 4 6  1.394 69.9 0.947 16.646 41.5 174.6 0.8770 32.4156 2.06 0.081 147.5 66.4 27.3 0.156 
12.10 4.91 17.01 ONE 29.C4P 316.3 -2n.8 63.4 

46530.0 54710.0 0.1,31. 220.9 -16.7 -0.40 1.391 64.9 0.951 16.592 51.5 174.8 C.8170 32.3666 1.96 0.0RO 148.2 65.9 27.2 ‘2.157 
13.911 4.92 1 8 . w  O N L  29.(141) 3 1 6 . 3  -7o.11 b 4 . A  

ARRIVAL OAT€ = 2454910.0 

46430.0 54910.0 0.632 252.4 -21.4 0.53 1.4lr5 114.2 0.950 16.331 31C.3 535.4 0 . 8 1 4  31.8486 1.36 0.074 145.2 64.6 i6.8 0.154 
14.C2 4.90  1R.91 TWO 3P.837 317.5 -2C.4 66.3 

46440.0 54910.0 0.559 254.p -21.1 0.65 1.4C5 109.3 0.947 16.391 32P-3 535.2 C.873 31.9G9A 1.20 0.075 144.6 65.1 26.9 0.153 
12.18 4.89 17.C7 TWO 3?.h37 317.5 -20.4 65.R 

4645C.P 5491C.O 0,494 253.7 -20.1 r.89 1 . 4 0 4  104.4 0.944 16.440 330.3 535.0 C.921 31.9596 0.92 0.076 144.2 65.6 26.9 0.152 
10.60 4.88 15.4R Tkfl 3C.837 317.5 -70.4 65.4 

46460.0 54510.5 0.442 251.3 -17.6 1.49 1.403 99.6 0.942 16.478 340.3 534.8 C.957 31.998A 0.30 0.077 143.9 66.0 26.7 0.151 
9 . 3 b  4.87 14.24 Tho 3C.837 317.5 -20.4 65.0 

46470.0 54910.0 0.416 248.2 -5.2 4 - 8 5  1.462 94.7 0.941 16.5C2 350.3 534.7 0.980 32.0P5A -3.1C 0.C78 143.8 66.4 25.8 0.151 
8 . P O  4.87 1 3 - 6 7  TWO 3C.837 317.5 -2014 b4.9 

265 



198b 
FIRTH-NEPTUNE 

DEPART ARRIVE SPEED 
O V 1  

R A  
OV2 

OECL 
O V T  

I 1  
LEG 

V 1 PSI 1 ECC€N 
COlSl R A S  OECLS 

SHA THE11 
LANOA 

THE12 P E R I H  APHEL I 2  V 2  P S I  2 R A OECL SPEED 

4648F.C 5491C.O 0.397 234.8 -33.2 -3.74 1.461 89.8 0.940 16.513 0.4 174.7 P.9880 32.03RA 5.46 0.018 143.7 65.9 28.3 0.151 
8.38 4.81 13.25 IINE 3C.837 311.5 -20.4 64.8 

46490.0 54910.0 0.4t'l 229.6 -23.2 -1.37 1.399 84.9 0.940 16.511 10.5 174.1 0.9830 32.0391 3.05 0.078 143.8 66.1 27.6 0.151 
8 - 6 6  4.81 13.33 ONE 30.837 311.5 -20.4 64.8 

46500.0 54910.0 0.434 224.5 -19.7 -C.86 1.397 80.0 0.942 16.495 20.6 114.8 0.9630 32.027A 2.51 0.078 144.0 66.0 27.4 0.151 
9.19 4.88 14.07 ONE 30.837 311.5 -20.4 64.9 

46510.0 54910.0 0.486 221.5 -11.9 -0.64 1.395 75.1 0.944 16.466 30.1 174.9 0.9280 32.004A 2.25 0.071 144.4 65.8 21.3 0.152 
10.39 4.88 15.21 UNE 30.831 317.5 -20.4 65.1 

46520.0 54910.0 0.551 22C.6 -17.1 -P.52 1.393 70.2 0.946 16.426 40.7 115.1 0.8810 3 1 ~ 9 1 1 A  2.10 0.076 144.9 65.4 27.2 0.153 
11.96 4.09 16.85 ONE 30.837 317.5 -20.4 65.4 

0.624 221.5 -17.0 
13.82 4.YO 18.72 

-C.45 1.391 65.3 0.95" 
ONE 30.H37 317.5 -2F.4 

16.376 50.8 115.3 0.8220 31.930A 
65.8 

i. 

1.99 0.015 145.6 65.0 21.0 0.154 

A H R I V A I  O A T k  li 2455110.0 

46430.0 5511r.O @.e31 253.1 -21.4 C.57 1.404 114.5 0.950 16.146 309.6 535.9 0.810 31.4831 1.33 0.069 142.4 63.6 26.6 0.152 
14.16 4.8R 19.04 THO 29.336 318.7 -19.9 6H.P 

4644C.C 55110.0 0 . 5 0 4  254.7 -21.1 C.69 1.404 109.6 0.946 16.2C2 319.6 535.6 0.869 31.535A 1.16 0.070 141.9 64.1 26.7 0.150 
1 2 . X  4.87 17.17 TWO 29.336 318.1 -19.9 67.8 

4645P.e 5511C.J 0.498 254.6 -20.1 C.94 1.4f.4 104.8 0.943 16.249 329.6 535.5 0.918 31.579A 0.88 O.Cl1 141.5 64.6 26.7 0.150 
10.70 4.86 15.56 TWO 29.336 31P.7 -19.9 67.4 

4646P.C 55110.C 0.445 252.3 -17.7 
9.44 4.85 14.29 

46470.0 55110.0 0.415 248.9 -7.6 
8.7b 4.85 13.62 

4~80.0 55110.0 0.4r4 234.u -38.3 
8.53 4.85 1 3 . 3 8  

46490.0 55110.0 0 .41C 230.6 -24.4 
8.43 4.85 13.78 

56500.0 55110.0 0.431 125.4 -29.4 
9.12 4.85 13.17 

1.51 1.403 99.9 0.941 
T k O  29.336 318.7 -19.9 

16.2R4 339.6 535.3 C.955 
67.1 

31.6341 0.27 0.012 141.2 65.0 26.6 0.149 

4.19 1.402 95.0 @.94C 16.W11 349.6 535.2 0.919 31.6371 -2.44 0.P13 141.0 65.4 25.8 0.149 
TNO 29.316 318.7 -19.9 bh.9 

-5.19 1.401 9C.1 0.939 16.319 359.7 535.2 0.988 31.6SOA 6.90 0.073 141.0 64.8 28.6 0.149 
CINE 29.336 518.7 -19.9 64.9 

-1.63 1.399 83.3 0.940 16.317 9.8 175.2 0.9840 31.651A 3.3C O.Cl3 141.1 65.1 21.5 0.149 
ONE 29.336 318.7 -19.9 66.8 

-0.9H 1.397 80.4 0.941 16.3f3 19.9 175.3 0.9650 31.642L 2.62 0.073 141.3 65.0 21.3 0.149 
0Nb 29.336 31H.l -19.Y hh.? . 

46520.0 55110.0 0.5J.15 221.3 -17.4 -0.58 1.393 10.6 0.945 16.240 40.0 115.5 0.8850 31.5Y4A 2.14 C.011 142.1 64.5  21.0 0.151 
1 1 - 8 3  4.117 16.70 LINE 29.336 318.7 -19.9 67.4 

46530.C 55110.0 0.f18 222.1 -17.3 -0.50 1.391 65.7 0.949 16.193 50.0 175.1 0.8270 31.559A 2.02 0.070 142.8 64.1 26.9 0.152 
13.66 4.88 18.54 ONE 29.336 318.7 -19.9 67.8 

ARRIVAL O A T E  E 2455310.0 

46430.0 55310.0 0.643 253.7 -21.4 0.60 1.404 114.9 0.950 15.989 308.a 536.3 0.805'  31.114A 1.31 0.064 139.4 62.1 26.4 0.150 
14.31 4.86 19.11 THO 30.416 319.9 -19.5 70.4 

46440.0 55310.0 0.569 255.5 -21.1 
12.43 4.85 17.28 

0.73 1.404 110.0 0.946 
TkO 30.416 319.9 -19.5 

16.042 318.8 536.1 0.865 
69.9 

31.219A 1.13 0.066 138.9 63.2 26.5 0.149 

1b450.C 55310.0 0.563 255.5 -20.1 0.98 1.404 105.1 0.943 16.086 328.8 535.9 0.915 31.258A 0.85  0.061 138.5 b3.7 26.5 0.148 
10.80 4.84 15.64 TWO 30.416 319.9 -19.5 69.5 

4646C.O 55310.0 0.448 253.3 -17.8 1.53 1.403 100.2 0.941 16.120 338.9 535.8 0.953 31.2881 0.25 0.068 138.2 64.1 26.4 0.147 
9.51 4.84 14.35 TkO 30.416 319.9 -19.5 69.2 

4647c.O 55310.0 0.415 249.8 -9.3 3.76 1.402 95.4 0.939 16.143 348.9 535.1 0.978 31.3096 -2.01 0.069 138.1 64.4 25.1 0.141 
8.77 4.83 13.65 TkO 3t.416 319.9 -19.5 69.0 

46480.0 55316.0 0.421 233.6 - 4 6 . 4  -7.67 1.401 9C.5 0.939 16.154 359.0 535.7 0.988 31.320A 9.37 0.069 138.0 63.6 29.2 0.141 
8.W 4 . M  13.74 ONE 30.416 319.9 -19.5 69.0 

46490.0 5531C.0 0.309 2'1.6 -15.7 -1.92 1.399 85.6 0.939 16.153 9.1 175.1 0-9850 11.322A 3 - 5 9  0.069 138.1 64.1 21.5 0.141 
8.41 4 . H 3  13.24 ONC 1F.416 319.9 -19.5 68.1 

46500.0 55310.C Ci.*211 226.4 -21.2 -1.12 1.397 OC.7 0.940 16.141 19.1 1 1 5 . 1  t .9610 31.314A 1.75 0.C69 138.3 64.1 21.2 0.141 
9.C5 4.84 13.H9 LINE 30.416 319.9 -19.5 6Y.0 

4651C.C 55310.0 0.477 223.1 -18.9 -Q.81 1.395 75.9 0.942 16.116 29.2 175.8 0.9350 31.298A 2.39 0.068 138.6 63.9 27.0 0.148 
10.1R 4.84 15-02 ONE 30.416 319.9 -19.,5 69.2 

46520.0 55310.0 0.54fl  272.0 -17.R -C .b5  1.393 71.0 0.945 16.082 39.2 176.0 0.8890 31.274A 2.19 0.067 139.1 63.6 26.9 0.148 
11.70 4 . 8 5  16.54 ONt 30.416 319.9 -19.5 69.4 

46530.C 5531L.O 0.612 222.1 -17.6 -0.5- 1.391 66.1 0.948 16.G38 49.3 176.1 0.8320 31+245A 2.05 0.066 139.1 63.3 26.1 0.150 
13.50 4.86 18.36 @NE 3r.416 319.9 -19.5 69.8 

ARRIVAL OATE = 2455710.C 

46446.0 55710.0 0.580 257.1 -21.1 0.81 1.4C4 110.7 0.946 15.192 317.3 531.0 0.856 30.7280, 1.07 0.058 132.1 61.5 26.1 0.145 
12.11 4.82 11.53 T U 0  29.872 322.2 -18.6 73.9 

4645C.O 55110.0 0.512 257.3 -20.2 1 - 0 5  1.403 105.9 0.943 15.R33 327.3 536.8 0.908 30.157A 0.78 0.059 131.1 61.9 26.1 0.144 
11.03 4.81 15.85 TkO 29.812 322.2 -18.6 13.5 
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19R6 
EARTH-NEPIUNE 

DEPART ARK I VF SPitD 
O V I  

R A  
ovz 

O t C C  
ov r 

I 1  
L E G  

V 1 P S I  I FCCFN 
C O I S T  R A S  DECLS 

SHA 1HtI l  THE12 P E R I H  APHEL 
LAPIDA 

15.A64 337.3 536.7 0.940 30.783A 
73.2 

I 2  V Z  P S I 2  R A  

0.22 0.0bC 131.5 62.3 

-1.49 0.061 131.4 62.7 

4.36 0.061 131.4  62.3 

CECL SPEED 

46460.0 55710.0 0.455 255.5 -18.0 
9.60 4.81 14.49 

1.56 1.403 101.0 0.94(1 
TkC 29.872 322.2 -10.6 

26.0 0.144 

25.5 0.143 4647C.O 55710.0 0.417 251.9 -11.5 
d.02 4.W 13.62 

4 6 4 9 ~ . 0  55110.0 n.398 233.5 -29 .1  
8.39 4.80 13.19 

4650C.O 55710.0 0.422 221.4 -72.9 
8.92 4.81 13.72 

46510.C 55710.0 0.468 224.9 -2C.1 
9.97 4.01 14.70 

3.23 1.402 
T H O  29.H72 

96.1 
322.2 

0.939 
-18.6 

15.806 347.4 536.6 0.975 30.796A 
73.0 

15.897 7.5 176.6 0.9870 30.0C0A 
72.9 

15.HH7 17.6 176.6 0.9710 30,8036 
77.9 

15.867 27.6 176.7 0.9410 30.792A 
73.1 

15.037 37.7 176.8 P.8900 30.7760. 
73.4 

-2.71 1.399 86.3 0.930 
ONE 29.072 322.2 -10.6 

- 1 . 4 4  1.397 81.5 0.939 
ONE 29.871 327.2 - 1 f l . b  

-1.00 1.395 76.6 0.941 
OhlE 29.072 322.2 -10.6 

-Pa79 1.393 71.7 0,943 
ONE 29.872 322.2 -10.6 

27.4 0.143 

27.0  0.143 3.C4 01061 131.6 62.4 

2.56 0.060 131.R 62.2 26.8 0.144 

2.29 0.059 132.2 62.0 4652C.C 55710.0 0.529 223.5 - 1 8 . 7  
11.43 4.82 16.25 

26.6 0.145 

+6530.0 55110.0 0.599 224.0 -18.3 
13.19 4.03 10.01 

-C.67 1.39F 66.9 0.947 
ONE 29.R72 322.2 -18.6 

15.799 47.6 176.9 0.8430 30.754A 
13.7 

2.12 0.050 132.0 61.6 26.5 0.146 

PHHlVAL O A T t  = 2456110.0 

0 . 8 0  1.403 111.5 0 .946  15.617 315.6 537.1 0.847 30.387A 
ThO 29.359 324.6 -17.1 77.7 

1.11 1.403 1C6-6 0.942 15.651 325.7 537.6 0.901 30.4P7A 
l h f l  29.259 324.6 -17.7 77.4'- 

1.59 1.4C7 101.7 0.940 15.bR4 335.0 537.5 C.943 30.424A 
T k O  29.359 324.6 -17.7 77.1 

1.C2 01052 124.1 

0.73 0.053 123.9 

C.20  0.054 123.0 

-1.19 0.055 123.7 

-19.79 0.055 123.7 

5.57 0.055 123.7 

3.42 0.055 123.9 

2.75 0.P55 124.1 

2 .41  0.054 124.3 

2.20 0.052 124.7 

46440.0 5611C.O 

4645C.G 56110.0 

46460.0 56110.3 

46470.0 56110.0 

464Rn.0 56110.0 

4649C.O 36110.1 

465W.0 56110.0 

46510.0 56110.0 

4652C.C 5611C.0 

46530.C 56110.0 

0 . 5 9 2  258.6  -71.1 
13.01 4.80 17.R1 

59.9  25.8 0.143 

60.4 25.8 0.142 

6L.7 25.7 0.141 

61.1 25.3 0.141 

62.4 19.6 0.144 

6P.6 27.5 0.141 

60.8 26.8 0.141 

60.7 26.5 0 . 1 4 1  

60.5 26.3 0.142 

60.2 26.2 0.143 

0.523 259.2 -20.2 
11 .2H 4-19  1 6 . O R  

0.464 257.7 -1H.Z 
9.67 4.79 14.66  

0.422 254.2 - 1 2 . 9  
1.92 4.70 13.7Q 

2.92 1.4c1 96.9 0.938 
TbO 20.359 324.6 -17.7 

30.43 bA 

0.592 254.3 37.2 
13.C'b 4.H1 17.81 

r.4rc 235.3 -33.9 
0.43 4.70 13.21 

0.416 230.6 -74.9 
R.80 4.70 13.5fl 

0.459 22b .R  - 2 1 . 3  
9.71 4.19 14.56 

21.47 1.4n0 92.'' 0.917 15.715 355.8 537.4 0.987 30.4446 
TkD 29.359 374.6 -17.7 77.1 

- 3 . 9 4  1.390 87.1 0.937 15.717 6.0 177.4 0.9880 30.446A 
ON€ 29.?59 324.6 -17.7 76.7 

- 1 . 9 4  1.396 R Z . 3  0.938 15.7fl9 16.0 177.4 0.9750 30.443A 
ONE 29.?59 324.6 -17.7 76.8 

-1.23 1.394 77.4 0.940 15.692 76.0 177.5 0.9470 30.4366 
ONE 29.?59 324.6 -17.7 76.1 

0.518 225.2 -19.6 
11.16 4-19 15.96 

-0.94 1.392 72.5 '1.942 15.666 36.0 177.6 0.9060 30.4256 
ONE 29.?59 324.6 -17.7 77.1 

-0.79 1.390 (17.7 F.945 15.632 46.n  177.7 0,0530 30.4116 
ONE 29.359 324.6 -17.7 77.4 

ARRIVAL O B T E  = 2456510.0 

g.94 1.403 112.3 0 . 9 4 6  15.498 314.0 530.5 0.037 30.1606 
T k O  29.025 326.9 -16.7 81.4 

1.17 1.403 107.4 0.943 15.373 324.0 538.4 0.893 30.174~ 

1.61 1 . ~ 2  102.5 0 . 9 ~  15.561 334.1 538.3 c.937 30 .185~ 
TUO 29.075 326.9 -16.7 no.7 

l'dl 79.C25 326.9 -16.7 81.0 

2.71 1.401 97.7 0 . 9 3 8  15.581 344.2 530.2 0.960 3C.193A 
TWLl 29.025 376.9 -16.7 00.5 

9.5P 1.400 92.8 0.937 15.592 354.2 530.2 0.Y06 30.199A 
Tho 29.025 326.9 -16.7 00.4 

-6.10 1.398 R7.9 0.937 15.595 4.4 178.2 0.9890 30.2016 
ONE 29.025 326.9 -16.7 80.4 

-2.36 1.396 83.0 0.937 15.589 14.4 178.2 0.9780 ~ L ~ C O A  
ONE 29.015 326.9 -16.7 80.4 

-1.49 1.394 78.2 0.Q39 15.574 24.4 170.2 0.9530 10.195A 
ONE 2 9 . ~ 2 5  326.9  - 1 6 . 7  ~ 0 . 5  

-1.11 1.392 73.4 0 . 9 4 1  15.551 34.3 178.3 0.9140 3C.180A 
ONE 29.025 326.9 -16.7 H0.7 

-0.92 1.390 68.5 0 .944  15.521 44.3 178.4 0.0640 30.119A 
ONE 29.025 32b.9 -16.7 01.0 

46440.0 56510.3 

46450.0 56510.0 

46460.0 ~ A ~ L C . O  

46470.0 56510.0 

46400.0 56510.0 

46490.0 5651C.O 

465flC.t 56510.0 

46510.C 5651C.C 

46520.C 56510.0 

46530.C 56510.0 

46540.C 56510.0 

O.bC5 260.2 -21.1 
13.33 4 - 7 9  10.12 

C.534 261.1 -20.3 
11.5b 4.78 1 6 - 3 4  

0.673 259.9 -18.5 
10.09 4.77 14 .Rh  

0.427 256.6 - 1 4 . C  
9.011 4.77 1 3 . 8 1  

0.442 254.2 9.3 
9.37 4.77 14.14  

0.41(  236.4 -41.7 
0.65 4.77 13.42 

0.412 232.8 -77.3 
4.7r 4.77 13.47 

0.451 228.9 -72.8 
9.58 4.77 14.35 

C.5P7 226.9 -23.6 
l 0 . W  4.78 15.60 

0.574 226.9 -19.7 
12.55 4.79 17.34 

0.649 220.5 -19.6 
14.45 4.80 19.25 

0.98 0.047 1 1 4 . 9  

0.68 0 .04R 115.0 

0.1B 0.C5G 115.0 

-0.99 0.050 115.1 

-7.91 O.CS1 115.1 

7.71 0.051 115.2 

3 - 9 1  0.051 115.3 

2.99 0.050 115.4 

2.55 0.049 115.5 

2.28 0.048 115.7 

2.10 0.046 115.9 

58.6 

59.0 

59.4 

59.7 

6C.4 

59.0 

59.4 

59.3 

59.2 

59.0 

56.7 

25.4 0 + 1 4 Z  

25.5 0.141 

25.4 0.140 

25.1 0.139 

22.9 0.139 

2T .9  0.139 

26.6 0.139 

26.3 0.140 

26.1 0.140 

25.9 0.141 

25.8 0.143 15.405 
81.3 

54.2 178.5 P.Rt20 30.1681 

ARRIVAL O A T t  1450910.0 

46440.0 5691@.0 0.618 261.4 -71.7 0.99 1.403 113.2 0.146 1 5 . 4 7 5  '412.2 539.1 0.827 30.023A 0.94 0.044 1C4.9 57.5 25.2 0.141 
13.b) 4.19 111.46 T k O  213.973 329.7 -15.7 H4.8 

46450.0 5691C.0 0.546 263.n -20.3 1.21 1.403 108.3 0.943 15.457 322.3 539.0 0.804 30.0311 0.65 0.045 105.3 57.9 25.2 0.140 
11-85 4.7R 16.62 TklJ 28.973 329.2 -15.7 84.5 
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1986 
tAWlH-NEPTUNE 

O E P A R l  ARRIVE S P t E U  
uv1 

R A  
OV2 

OECL 
DVT 

I 1  
LEG 

V 1 PSI 1 ECCtN 
C0IST R A S  UtCLS 

5MA THE11 THETZ P E R I H  
LAMDA 

APHEL I 2  v 2  PS1 2 R A  OECL SPEED 

46460.6 56910.9 0 . 4 8 3  262.1 -18 .7  1 - 6 2  1.4CL 103.4 0.940 15.4R4 332.4  539.0 0.931 30.037A 0.17 0.047 105.6 58.2 25.1 0.139 
10.32 4 .11  15.C8 Tho 18.973 329.2 -15.1 84.2 

4641C.O 5b910.0 0.434 259.1 -14.R 2 . 5 1  1.401 98.5  0.938 15.503 342.5  538.9 0.964 30.042A -0.84 0.P41 105.8 58.5 24.8 0.138 
9.19 4 - 1 6  13.95 Tho 28.913 329.2 -15 .1  8k.9 

4648O.C 5691C.I: 0 .421  255.4 -0.3 6 . 5 8  1.400 93.6 0.937 15.515 352.5 538.9 0.984 30.0661 -4.92 0.048 1C5.4 59.0 23.5 0.138 
8.90 4.16 13.66 Tno 28.913 329.2 -15.1 m3.9 

46490.0 56910.0 0.45L 2 3 4 . 0  -56 .1  -10.93 1.398 88.7 0.936 15.519 2.1 118.9 0.9900 30.0414 12.53 0.04R 106.0. 57.4 29.1 0 .139  
9.56 4 . 1 1  14 .52  ONE 28.973 329.2 -15.7 83.9 

46500.0 5691C.3 C.4t9 235.1 -30.3 -3.05 1.396 d3.9 0 . 9 3 1  15.514 12.1 118.9 0.9820 30.C41A 4.58 0.048 lC6.1 58.2 26.6 0.138 
8.64 4.16 13.39 ONE 2&.913 329.2 -15 .1  03.9 

46510.C 56910.0 0.443 231.1 -24.4 -1.80 1.394 19.0 0.938 15.922 22.1 178.9 C.9590 30.0451 3.27 0.047 106.0 58.2 26.2 9.138 
9.40 4.16 14 . lh  ONE 28.913 329.2 -15.7 H4.0 

46520.C 56910.0 0.491 228.8 -21 .1  -1 .31  1.392 14.2 0.940 15.462. 32.6 4 9 . 0  0.9230 30.041A 2.71 0.046 106.0 5R.l 25.9 0.139 
10.65 4 - 7 1  15.41 ONE 28.973 329.2 -15.7 84.1 

46530.0 5691C.O 0.562 228.5 -20.5 -1.05 1.39C 69.4 0.943 15.455 42.5 179.0 0.8140 30.0361 2.38 0.C45 1'25.9 51.9 25.7 0.140 
12.24 4.18 17.02 ONE 28.913 329.2 -15.7 84 .3  

46540.0 56910.0 C.635 229.9 -20.2 -0.91 1.388 64.6 0 . 9 4 1  15.422 52.4 119.1 0.8140 30.030A 2.16 0.C44 105.8 51.1 23.6 0.142 
14.10 4.79 18.88 ONE 28.913 329.2 -15.7 84.6 
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